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რეზიუმე 
 

 
bunebrivi gazis seqtoris regulireba liberalizaciis 
gaTvaliswinebiT, saprognozo meTodebis da parametrebis mecnierul 
doneze SemuSaveba Tanamedrove pirobebSi metad aqtualuria 
nebismieri qveynisaTvis. am problemis gadawyveta gansakuTrebiT 
mniSvnelovania saqarTvelosaTvis, romelic ganicdis sakuTari 
saTbob-energetikuli resursebis deficits. Seqmnili viTarebidan 
gamomdinare, energetikis didi inertulobis gaTvaliswinebiT, 
aucilebelia saqarTvelos bunebrivi gazis seqtoris regulireba 
misi liberalizaciis gaTvaliswinebiT. sadisertacio naSromSi 
problemis kvleva atarebs sistemur xasiaTs da masSi praqtikulad 
mTeli sisruliT asaxulia yvela is faqtori, romlebic moqmedebs 
energetikuli struqturis mniSvnelobebis formirebaze. miRebuli 
saprognozo parametrebi da meTodebi gansazRvrulia prognozirebis 
Tanamedrove aprobirebuli meTodebis kompleqsurad gamoyenebiT. 
SerCeulia meTodikis iseTi algoriTmi, romelic maqsimaluri 
sizustiT asaxavs saqarTveloSi energetikis dabalansebul 
ganviTarebas. 
 sakiTxis Tanamedrove moTxovnebis doneze damuSavebis mizniT 
Seswavlilia gazis seqtoris msoflio gamocdileba. mis safuZvelze 
dasmulia bunebrivi gazis seqtoris regulirebis, liberalizaciis 
gaTvaliswinebis problema da misi sistemuri ganxorcielebis 
kompleqsuri programa. 
 sadisertacio naSromi Sedgeba Sesavlis, naxazebisa da 
cxrilebis nusxis, oTxi ZiriTadi Tavis (Sesabamisi qveTavebiT), 
daskvnisa da gamoyenebeli literaturisagan. 
 dasaxuli programis Sesabamisad, kvlevis sawyis etapze 
Catarebulia msoflio bunebrivi gazis seqtoris mdgomareobis 
analizi. moZiebulia 2000-2011 wlamde periodis statistikuri 
monacemebi da Sesrulebulia maTi sistematizacia. 
 kvlevis Semdgomi etapi eZRvneba saqarTveloSi bunebrivi gazis 
seqtoris regulirebas, ekologiuri menejments da monitorings, 
usafrTxoebisa da riskebis analizs bunebrivi gazis seqtorSi. 

kerZod, Seswavlilia dabinZurebis nivTierebis atmosferoSi 
gafrqvevis amocana da mavne nivTierebaTa gafrqvevisas maqsimaluri 
koncentraciebis velis dadgenis modificirebuli meTodika. Cvens 
mier SemuSavebulia principulad axali midgoma, kerZod dadgenilia 
mavne nivTierebaTa gafrqvevisas maqsimaluri koncentraciebis veli 
organizebuli da araorganizebuli gafrqvevis SemTxvevaSi.  
 SemuSavebulia gazmomaragebis obieqtebis ekologiuri risk-
faqtori da Tvisobrivi modelis Sefaseba. Catarda magistraluri 
gazsadenis ekologiuri risk-faqtoris Tvisobrivi modelis Sefaseba. 
gansakuTrebiT dawvrilebiT ganxilulia riskebi bunebrivi gazis 
seqtorSi, kerZod: riskis analizi da Catarebis Tanmimdevroba, 
saSiSroebebis identifikacia, riskis Sesamcirebeli rekomendaciebis 
SemuSaveba, riskis analizis Catarebis modificirebuli meTodebi da 
riskis maCveneblebi. Cvens mier SemuSavebul iqnas konkretuli 
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amocanebis gadawyveta, maT Soris sakompresoro sadguris safrTxis 
analizis Tvisobrivi meTodi; magistraluri gazsadenebis `mtyunebis 
da xdomilebebis xes~ meTodebi; sakompresoro sadgurisaTvis 
`mtyunebebis xes~ meTodi; sistemebis mdgradi mdgomareoba da riskis 
gadawyvetilebis miReba; SemuSavebulia statistika (paretos 
ganawileba) katastrofebis da ubeduri SemTxvevebis ganawilebis, 
ganawilebis mZime kudebiT; gazmomaragebis obieqtis safrTxis 
prevenciis gadawyvetilebebis danergvis miReba da optimizacia 
socialur-ekologiuri faqtorebis gaTvaliswinebiT. 
 Sesrulebulia ramodenime metad mniSvnelovani amocana. kerZod, 
bunebrivi gazis gamanawilebel qselSi teqnikuri danakargebis 
wnevebis mixedviT gadanawilebis meTodi; bunebrivi gazis 
gamanawilebel qselebSi teqnologiuri xarjebis da teqnikuri 
danakargebis Semcirebis RonisZiebi; gazgamanawilebeli meurneobis 
naturuli monacemebis saimedoobis maCveneblebis gansazRvra; 
mtyunebis analizi da riskebis dadgena saqarTvelos magistralur 
gazsadenze. miRebuli monacemebi qmnis sainformacio bazas, romelic 
aqamde ar arsebobda. 
 sadisertacio naSromSi SemuSavebulia rekomendaciebi da 
konkretuli winadadebi saqarTvelos energetikisa da 
wyalmomaragebis erovnul komisiisaTvis (semek) da sxva 
organizaciebisaTvis. 
 kvlevebis Sedegebis praqtikaSi danergva saSualebas iZleva 
SemuSavebuli iqnas mecnierulad dasabuTebeli gegma semekisaTvis da 
sxva organizaciebisaTvis. Konkretulad, miRebulia saqarTvelos 
energetikisa da wyalmomaragebis erovnul komisiis dadgenileba @ 26, 
2010 wlis 18 noemberi, q. quTaisi bunebrivi gazis gamanawilebel 
qselSi normatiuli danakargis odenobis gaangariSebis wesis~ 
damtkicebis Sesaxeb (saqarTvelos sakanonmdeblo macne III, 24.11.2010 
# 153 mux. 2182). 
 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

Abstract 
 

 
 

Regulation of the natural gas sector, taking into account liberalization, scientific 
study on forecast methods and parameters in current conditions, is relevant for any country. 
Resolution of this issue has paramount importance for Georgia, which lacks its own energy 
resources.  Because of this and considering its inactivity, it is necessary to regulate the gas 
sector taking into account its liberalization. In the Thesis, study of the problem has a 
systemic character and it fully comprises all those factors, which influence gas sector. 
Received forecasted parameters and methods are determined using modern applied 
methods of forecasting. The algorithm is selected, which precisely reflects balanced 
development of energy sector in Georgia. 

In order to research the issue based on current trends, worldwide experience in the 
gas sector is studied and on this basis task of the energy sector regulation, considering 
liberalization, is elaborated. 

The thesis consists of preamble, 4 chapters, conclusions and the list of literature. It 
contains of 45 drawings and 28 charts. 

According to the set program, on the initial stage of research, analysis of the natural 
gas sector in the world is conducted. Statistical data of the relevant period is provided and 
systemized. 

Next stage of research is devoted to the regulation of natural gas sector in Georgia, 
its ecological management and monitoring, analysis of risks and security of the sector. In 
particular, the task of the emissions in the atmosphere and modified method of establishing 
the area of maximum concentrations is elaborated. We have adopted essentially new 
approach – namely, area of maximum concentrations of emissions is established for the 
cases of organized and unorganized emissions. 

Analysis of ecological management and monitoring, regulation, security and risks 
in the natural gas sector is conducted; scheme of monitoring of gas supply unit is adopted. 

Ecological risk-factor of gas supply unit is elaborated. Ecological risk factor of gas 
transportation pipeline is studied. Risks in the natural gas sector are being studied in detail, 
namely: risk analysis; identification of dangers; elaboration of risk mitigation 
recommendations; modified methods for conducting risk analysis, etc. We have studied the 
specific tasks, including qualitative method of danger analysis for a compressor station; 
“tree of failures and happenings” method for the transportation pipeline; “tree of failures” 
method for the compressor station; Statistics of distribution of disasters, distribution with 
heavy tails; adoption of the decisions for the gas supply units taking into account social-
ecological factors. 

Several important tasks were conducted, such as method of distribution of technical 
losses according to pressure levels in the natural gas distribution networks; methods for 
reduction of technological costs and technical losses in natural gas distribution networks; 
determination of reliability indexes of natural data from gas companies; etc; Received data 
constitute database, which did not exist previously. 
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The thesis contains recommendations and specific proposals for the Georgian 
National Energy and Water Supply Regulatory Commission and other bodies. 

Introduction in practice of the research results will create possibility to establish a 
scientifically proved plan for the GNERC and other bodies. Specifically, the GNERC has 
adopted resolution #26 of November 18, 2010 “Regarding Approval of the Calculation 
Rules of the Normative Losses in Natural Gas Networks.” 
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sxvadasxva meurneobisaTvis. abscisTa RerZze (1. saSualo wneva; 2. 
dabali wneva). nax.33-is analogiurad, naCvenebia gazis meurneobis 
dasaxeleba   
nax.38. saSualo da dabali qselebis mtyunebis safrTxis Sefardeba, 
aRdgenis intensivobasTan (1. saSualo qselebis mtyunebis safrTxis 
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შესავალი 

 

     energetikis regulireba xorcieldeba bevr qveyanaSi. 

gardamavali ekonomikis qveynebSi, saqarTvelos msgavsad, iqmneba 

maregulirebeli komisiebi. am komisiebs saxelmwifo qmnis im 

dargebsa da sferoebSi, sadac arsebobs monopoliis gansakuTrebuli 

saxe – bunebrivi monopolia. Tu saxelmwifom ar daaregulira 

monopoliis saqmianoba, igi gamoiyenebs Tavis ekonomikur 

Zalauflebas bazarze zemoqmedebisaTvis. cneba `monopolia~ 

ganimarteba rogorc situacia bazarze, rodesac aris iseTi situacia, 

rodesac erTi piri an sawarmo aris garkveuli saxis saqonlis an 

momsaxurebis erTaderTi mimwodebeli bazarze. rogorc wesi, aseTi 

situacia warmoiqmneba maSin, rodesac konkurentebisaTvis bazris 

mocemul segmentze Sesasvlelad arsebobs xelovnuri an bunebrivi 

barierebi, es ki sxva kompaniebs xels uSlis ganaxorcielon 

operaciebi da igive an msgavsi saxis momsaxureba SesTavazon imave 

segmentis momxmareblebs. monopoliurad maRali fasebis arsebobis 

pirobebSi, momxmareblis SesaZlebloba, SeiZinos sasurveli 

produqti an momsaxureba, mcirdeba. Sesabamisad, iwarmoeba da iyideba 

naklebi produqcia da momsaxureba. yvelaferi es ki, saboloo jamSi, 

uaryofiTad aisaxeba sazogadoebis cxovrebis doneze. 

 bunebrivi gazis seqtorSi bunebriv monopolias warmoadgens 

gazis transportireba da ganawileba. miwodeba – konkurentuli 

saqmianobaa. Sesabamisad, dReisaTvis saqarTvelos energetikisa da 

wyalmomaragebis maregulirebeli erovnuli komisiis regulirebis 

sferoSi Sedis bunebrivi gazis transportireba da ganawileba. 

bunebrivi gazis miwodeba, romelic regulirdeboda 1999 wlidan – 

amJamad deregulirebulia.  

     damoukideblobis pirvel wlebSi saqarTvelos bunebrivi gaziT 

momarageba mkveTrad gauaresda. 1990-2000 wlebSi misi moxmareba 6 

mlrd m3-dan 5,5-jer Semcirda. 2001-2005 wlebSi mdgomareoba 
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gamosworda. 2005 wels gazis miwodebam sul Seadgina 3,125 mlrd m3, 

maT Soris somxeTisTvis tranziti 1,685 mlrd m3. 

     dReisaTvis saqarTvelo mxolod mcire raodenobiT iRebs 

bunebriv gazs ruseTidan. bunebrivi gazi ZiriTadad Semodis 

azerbaijanidan. aseve qveyanaSi rCeba kontraqtiT gaTvaliswinebuli 

da ofciuri gazi samxreTis marSrutis gazsadenidan. 

     gazis seqtoris ZiriTadi teqnologiuri jaWvi Semdegnairia: 

mopoveba, warmoeba, transportireba, ganawileba, miwodeba. G 

 gazis jaWvis saerTaSorisi aspeqti Semdegnairia: globaluri 

bazari – erovnuli bazari – erovnuli regulireba. TiToeul etapze 

kompaniebmac da mTavrobebmac unda miaRwion garkveul SeTanxmebas 

ise, rom SesaZlo gaxdes riskebisa da mogebis marTva.  

 saerTaSoriso energetikuli bazrebis geopolitikuri 

landSafti gamudmebiT icvleba. gansakuTrebuli mniSvneloba gaaCnia 

resursebis marTvas da miwodebis uwyvetobas. dReisaTvis, resursebis 

marTvisas, mwarmoebeli qveynebi amkacreben kontrols Tavisi 

resursebis damuSavebaze, xolo mTavrobebi awarmoeben eqsportis 

gadasinjvas. miwodebis uwyvetobaSi gasaTvaliswinebelia gazrdili 

integracia politikasa da bizness Soris, saerTaSoriso 

energetikuli garigebebisas. 

 SesaZlebelia gakeTdes Semdegi daskvnebi: navTobi da gazi 

rCeba energiis dominirebul wyarod uaxloesi aTwleulebisaTvis, 

Tumca geopolitikuri ganusazRvreloba (gaurkvevloba) xels uwyobs 

mwarmoebelTa da momxmarebelTa Soris ndobis Semcirebas; yvela 

damajerebel scenarSi moTxovna navTobsa da gazze izrdeba. 

aRsaniSnavia gaTxevadebuli gazis roli Tanamedrove gazis 

seqtorSi. am ganxris intensifikaciam SesaZlebelia sruli 

gadanawileba moaxdinos gazis bazarze. 

 ganvixiloT saqarTvelos saTbob-energetikuli kompleqsis  da 

gazis gamanawilebeli sistemebis mdgomareoba da maTi ganviTarebis 

ZiriTadi moTxovnebi. 

   gasuli saukunis 90-iani wlebis cnobilma socialurma da 

politikurma kataklizmebma mniSvnelovani ziani miayena qveynis 
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ekonomikasa da maT Soris, saTbob-energetikuli kompleqss. gawyda 

adre arsebuli ekonomikuri kavSirebi yofili sabWoTa kavSiris 

respublikebTan, ganadgurda da datacebuli iqna ZiriTadi fondebi, 

praqtikulad Sewyda saremonto samuSaoebis warmoeba, mkveTrad daeca 

disciplina, daqveiTda eqspluataciis done, gauaresda marTva, 

dairRva energosistemebis paraleluri muSaobis reJimebi, Sewyvita 

funqcionireba Tbomomaragebis centralizebulma sistemebma, 

mkveTrad Semcirda bunebrivi da Txevadi gazis importi. mkveTrad 

daeca energoresursebis gamoyenebis efeqturoba,   jerjerobiT 

sasurveli Sedegebis gareSe xorcieldeba navTobis da bunebrivi 

gazis maragebis Zieba da damuSaveba. 

saqarTveloSi, xangrZlivi periodis ganmavlobaSi (TiTqmis 15 

weliwadi), aRiniSneboda Rrma energetikul krizisi. bolo 

periodamde saqarTvelos gazis dargSi ar ganxorcielebula arc 

erTi mniSvnelovani sainvesticio proeqti (sokaris garda), maSin, 

rodesac eleqtroenergetikaSi investirebam Seadgina ramdenime 

aseuli milioni dolari.  

  saqarTvelos gazifikaciis ganviTareba 1957 wlidan 2005 

wlamde, pirobiTad SeiZleba daiyos oTx periodad: 1957 - 1959 wlebi - 

mosamzadebeli periodi; 1960 - 1990 wlebi - gazifikaciis ganviTarebis 

periodi, romelic Tavis mxriv iyofa: intensiuri da stabiluri 

ganviTarebis periodad (1960 - 1977 wlebi) da Semcirebuli tempebiT 

ganviTarebis periodad (1978 - 1990 wlebi); 1991 – 1994 wlebi - 

krizisuli (1991-1993 wlebi) da hiperkrizisuli (1994-2003 wlebi) 

periodebi; 2004 wlidan - krizisidan gamosvlis gzebis Ziebis da 

gazis dargis aRorZinebis  periodi. 

   gazifikaciis doniT saqarTvelo iyo erT-erTi mowinave qveyana 

dsT-Si bunebrivi gazis 43%-iani da Txevadi gazis 56%-is moxmarebiT, 

xolo wliurma pikurma xarjebma 90-iani wlebisaTvis Seadgina 

Sesabamisad 6 mlrd. m3-ze da 220 aTas tonaze meti. 21-e saukunis 

dasawyisisaTvis bunebrivi gaziT gazificirebuli iyo 48 qalaqi da 

230 sofeli.  
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saqarTvelos kanonis - ,,eleqtroenergetikisa da bunebrivi 

gazis Sesaxeb” mizani da amocanaa uzrunvelyos gazis dargis 

funqcionireba da ganviTareba sabazro ekonomikis principebis 

Sesabamisad, xolo sabazro ekonomikis pirobebSi gansakuTrebiT 

savaldebuloa usafrTxoebis moTxovnebis dacva, radgan 

xarisxobrivi maCveneblebi regulirdeba ekonomikuri da 

samarTlebrivi urTierTobebiT bazris subieqtTa Soris. amitom 

winaaRmdegobebis da SezRudvebis moxsna, agreTve usafrTxoebis 

sistemis raodenobrivi da xarisxobrivi maCveneblebis uzrunvelyofa 

gazis ganawilebisa da moxmarebis dros, warmoadgens gazis dargis 

ZiriTad amocanas. amgvarad, aucilebelia saqarTvelos Sesabamisma 

struqturebma SeimuSaon gazmomaragebis erTiani teqnikuri da 

ekonomikuri regulirebis sistema (gazmomaragebis wesebis da 

normebis nakrebi).  

  Tanamedrove gazgamanawilebeli sistemebi Tavisi ganviTarebis 

mocemul etapze unda pasuxobdnen im moTxovnebs, romlebmac unda 

uzrunvelyon: gamanawilebeli qselebis energoefeqturobis 

maqsimaluri done; garantirebuli usafrTxoeba, eqspluataciis 

moxerxebuloba da simartive; momxmareblebis gazmomaragebis 

saimedooba (umtyunebloba, xangamZleoba, remontvargisianoba), 

momxmareblebis gazmomaragebis uwyvetoba; teqnikuri momsaxurebis, 

remontisa da avariul-aRdgeniTi samuSaoebis pirobebis Sesruleba; 

gazmomaragebis reJimebis regulireba da dacva raodenobrivi da 

xarisxobrivi maCveneblebis mixedviT; gazmomaragebis sistemis 

teqnikuri mdgomareobis prognozireba da diagnostika; gazis 

moxmarebis reJimebis prognozireba; sistemis mSeneblobasa da 

eqspluataciaze minimaluri materialuri da finansuri danaxarjebi; 

moqnili sistemebis mSenebloba, romelic saSualebas iZleva 

gamoirTos mxolod misi calkeuli monakveTebi (elementebi); 

teqnologiuri procesis avtomatizacia da telemeqanizacia, m.S. 

gazis aRricxvis sistemebis; sistemis simZlavris (mwarmoeblobis) 

rezervi, misi ekonomiurobis SenarCunebis pirobiT. 
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  yvela zemoCamoTvlili moTxovna maqsimalurad unda iqnas 

gamoyenebuli gazgamanawilebeli sistemebis proeqtirebis dros, 

xolo miTiTebuli moTxovnebis Sesrulebis xarisxi unda fasdebodes 

iseTi maCveneblebiT, rogorebicaa _ energoefeqturobis done, 

saimedoba, usafrTxoeba, teqnologiuroba da ekonomiuroba. 

naSromis samecniero siaxle dakavSirebulia aRniSnuli 

problemebis gadawyvetasTan, kerZod, liberalizaciis pirobebSi 

gazis seqtoris regulirebis modelis SeqmnasTan, aRniSnuli 

sakiTxebis gaTvaliswinebiT. 

naSromis aqtualoba. dReisaTvis saqarTveloSi naklebad aris 

mniSvnelovani samecniero naSromebi, romelic exeba bunebrivi gazis 

seqtors. magistraluri gazsadenebis (transportirebis sistema) da 

gazgamanawilebeli qselebis mdgomareobis da avariuli gaglejis 

Sedegebis prognozireba, Tavidan acileba da garemos dacviTi 

RonisZiebebis dagegmvisaTvis aucilebeli mecnierulad 

dasabuTebuli, dasrulebuli, meTodologiurad gamarTlebuli, 

naturul monacemebze da Teoriaze damyarebuli meTodi agreTve ar 

arsebobs. aseve srulad ar aris SemuSavebuli naturul 

gamokvlevebze da Teoriaze dayrdnobili iseTi meTodika, romlis 

Tanaxmad SesaZlebelia mavne nivTierebebis organizebuli da 

araorganizebuli gafrqvevis gaTvaliswinebiT, mavne nivTierebebis 

maqsimaluri koncentraciebis velis gaangariSeba da garemosdacviTi 

RonisZiebebis SemuSaveba. agreTve sabazro ekonomikis pirobebSi 

warmoCindeba axali, dRemde Riad darCenili ekonomikuri sakiTxebi. 

 zemonaTqvamidan gamomdinare, aRniSnuli problemis mecnieruli 

gadawyveta aucilebelia da metad aqtualuria. 

naSromis mizania, Seiqmnas mecnierulad dasabuTebuli, 

naturul monacemebze dayrdnobili Teoria, romlis saSualebiT 

SesaZlebelia gazis seqtoris regulireba, transportirebis sistemis 

(magistraluri gazsadenebis) da gazgamanawilebeli qselebis 

saimedoobis gazrda, mosalodneli avariebis SemTxvevaSi stresuli 

ekologiuri movlenebis riskebis prognozireba, garemosdacviTi 

RonisZiebebis SemuSaveba da ekonomikuri efeqturobis amaRleba.  
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dasaxuli miznis misaRwevad dasmuli iqna Semdegi ZiriTadi 

amocanebi:  

1. saqarTvelos trasportirebis sistemis naturuli kvlevebis 

Catareba maTi mtyunebis da aRdgenebis albaTuri maxasiaTeblebis 

dadgenis mizniT; 

2. saqarTvelos gazgamanawilebeli meurneobebisaTvis naturuli 

kvlevebis Catareba maTi mtyunebis da aRdgenebis albaTuri 

maxasiaTeblebis dadgenis mizniT; 

3. saqarTvelos gazis seqtorSi riskis analizis da gadawyvetilebis 

miRebis aspeqtebi, maTi stoqastikuri procesebis SemuSaveba, 

avariebis da dazianebis gaTvaliswinebiT; 

4. naturul gamokvlevebze da arsebul kvlevebze dayrdnobiT, iseTi 

modificirebuli meTodikis Seqmna, romlis Tanaxmad SesaZlebelia 

mavne nivTierebebis organizebuli da araorganizebuli gafrqvevis 

gaTvaliswinebiT, mavne nivTierebebis maqsimaluri koncentraciebis 

velis gaangariSeba da garemosdacviTi RonisZiebebis SemuSaveba; 

5. bunebrivi gazis seqtoris da garemos dacvis zogierTi aspeqtis 

Seswavla.   

kvlevis obieqti da meTodebi. kvlevis obieqtad SerCeulia 

saqarTvelos saTbob-energetikul komleqsSi, kerZod gazis seqtorSi 

arsebuli mdgomareoba da qveynis energoresursebiT uzrunvelyofaSi 

misi potencialis dadgena.  

sakiTxis Tanamedrove moTxovnebis doneze damuSavebis mizniT 

gaanalizebulia gazis seqtoris ganviTarebis prognozirebis 

msoflio gamocdileba da dasmulia saqarTveloSi gazis seqtoris 

struqturis saSualovadiani prognozirebis amocana. dasaxulia misi 

ganxorcielebis kompleqsuri programa. am programis Sesabamisad 

kvlevis sawyis etapze Catarebulia saqarTveloSi energetikuli 

resursebis mdgomareobis analizi 1999-2012 wlebSi. samuSaos 

Sesrulebis Semdgomi etapi mieZRvna saqarTveloSi gazis seqtorSi 

statistikur da naturul monacemebze dayrdnobiT problemis 

kvlevas da qveyanaSi gazis seqtorSi sabazo sainformacio bazis 

Seqmnas. kvlevis dros garemoSi nivTierebis SezRuduli dabinZurebis 
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zomad miRebulia zRvrulad dasaSvebi koncentracia da masTan 

dakavSirebuli sainJinro meTodebi, karZod modificirebuli 

meTodologiis Seqmna da gazmomaragebis obieqtis mavne nivTierebebis 

organizebuli da araorganizebuli gafrqvevis sainJinro sakiTxebi. 

garda amisa, am modeliT miRebuli gazmomaragebis risk-faqtorebis 

saprognozo parametrebis analizi Catarda eqspertuli da analizuri 

meTodebiT. 

 kvlevis obieqtad aRebulia gazgamanawilebeli qselebis 

normatiuli danakargis da jamuri danakargebis gadanawileba 

maRali, saSualo da dabali qselebisaTvis, statistikuri, naturuli 

da analizuri meTodebiT. Catarda saprognozo parametrebis analizi 

eqspertuli da analizuri meTodebiT,  riTac dadginda saimedoobis 

da garemos dacvis prognozirebis meTodebi, ZiriTadi Sedegebi da 

mecnieruli siaxle. 

ZiriTadi Sedegebi da mecnieruli siaxle: saqarTvelos 

transportirebis da gazgamanawilebeli meurneobis naturuli 

monacemebis miReba; Catarebul naturul gamokvlevebze dayrdnobiT, 

Seswavlilia dazianebebis da avariebis statistika sxvadasxva wnevis 

qselebisTvis; magistralur gazsadenisaTvis dadgenilia 

stoqastikuri procesebi, maTi stoqastikuri funqciis albaTuri 

maxasiaTeblebi. aseve naturul gamokvlevebze dayrdnobiT, miRebulia 

mtyunebis safrTxeebis da aRdgenebis intensivobebi saaproqsimacio 

kanonebisaTvis. Seswavlilia riskebis analizis aspeqtebi, 

SemuSavebulia modificirebuli meTodika, romlis saSualebiT 

SesaZlebelia mavne nivTierebebis organizebuli da araorganizebuli 

gafrqvevis gaTvaliswinebiT, mavne nivTierebebis maqsimaluri 

koncentraciebis velis gaangariSeba. ganxilulia bunebrivi gazis 

seqtoris ekonomikuri aspeqtebi. garCeulia bunebrivi gazis seqtoris 

transportirebis da ganawilebis teqnologiuri normatiuli 

danakargis analizi, sxvadasxva wnevis gaTvaliswinebiT; mowodebis 

da moTxovnis menejmentis ekonomikuri perspeqtivebi satranzito 

qveynebSi; magistraluri milsadenebis marTvis meqanizmebi da 

sarezervo moTxovnebi. 
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        naSromis praqtikuli Rirebuleba. naturuli da Teoriuli 

kvlevebis safuZvelze, SemuSavebulia modificirebuli meTodika, 

romlis safuZvelzec SesaZlebelia magistraluri gazsadenis 

koroziuli xvrelebidan gaJonili gazis moculobis dadgena, mavne 

nivTierebebis maqsimaluri koncentraciebis velis dadgena mavne 

nivTierebebis organizebuli da araorganizebuli gafrqvevisas, da 

garemosdacviTi RonisZiebebis SemuSaveba ekologiuri stresebis 

maqsimaluri Semcirebis mizniT. dagegmilia SemuSavebuli 

modificirebuli meTodikis Sedegebis asaxva normatul 

dokumentaciaSi. saqarTvelos gazis seqtorSi dadgenilia mtyunebis 

safrTxeebis da aRdgenebis intensivobebis integraluri 

maxasiaTeblebi, romlebic Seqmnian saorientacio bazas. 

gamokvleulia gazsadenebiT transportireba, rogorc bunebrivi 

monopolia, transportirebis da gazgamanawilebeli meurneobis, 

rogorc bunebrivi monopoliis regulirebis saWiroeba. miRebulia 

gazgamanawilebeli qselis normatiuli teqnologiuri danakargis 

meTodologia, romelic danergilia semekSi. 

naSromis damajerebloba ganpirobebulia: naturuli da 

eqsperimentaluri kvleviT - eqsperimentis dagegmvisa da damuSavebis 

maTematikuri Teoriis gamoyenebiT, statistikuri mwkrivebis 

kriteriumebiT, TeoriaSi arsebuli sayovelTaod aRiarebuli 

meTodebis gamoyenebiT. garda amisa, kvlevisas gamoyenebulia Zalze 

didi raodenobis naturuli monacemebi. 

 aprobacia: sadisertacio naSromis Sedegebi moxsenda: 

saqarTvelos teqnikuri universitetis energetikis fakultetis 

seminarebze. 

Sedegebis gamoyenebis sfero: saqarTvelos gazis seqtorSi 

balansis prognozi saSualebas iZleva SemuSavebuli iqnes 

mecnierulad dasabuTebeli, qveynis gazis seqtoris saimedoobis da 

ganviTarebis (2011-2020ww) strategiuli gegma da am gegmis 

ganxorcielebis teqnikuri uzrunvelyofis programa. 

kvlevis Sedegebi warmatebiT SeiZleba gamoyenebel iqnas 

saqarTvelos saTbob-energetikuli kompleqsis, kerZod gazis 
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seqtorSi, strategiul da mimdinare dagegmvaSi, aseve garkveuli 

rekomendaciebi - saqarTvelos energetikis da saqarTvelos 

wyalmomaragebis maregulirebeli erovnuli komisiisaTvis. 

aprobacia: sadisertacio naSromis ZiriTadi sakiTxebi 

moxsenebis saxiT gaSuqda saerTaSoriso samecniero konferenciaze 

da Tematur seminarze. 
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1. გაზმომარაგების ლიტერატურის მიმოხილვა და ანალიზი, 

დარგის მიმოხილვა და მსოფლიოში სექტორის თანამედროვე 

მდგომარეობა 

 

 gazifikacia gansazRvravs qveynis ganviTarebis ekonomikur da 

socialur dones. metad didi mniSvneloba gaaCnia gazis saboloo 

gamoyenebas energetikul, sawarmoo da komunalur-sayofacxovrebo 

sawvav sanTurebSi. bunebrivi gazis racionaluri teqnologiuri 

gamoyenebis ZiriTad Rirsebas warmoadgens mniSvnelovani ekonomikuri 

efeqtis miReba agregatebis mqk-is gazrdiT. warmoebaSi bunebrivi 

gazis gamoyeneba gvaZlevs saSualebas miviRoT axali, progresuli 

da ekonomikuri teqnologiebis procesebi. bunebrivi gazis miwodebis 

gazrda qalaqebSi da soflebSi, qmnis axal da rTul amocanebs, 

dakavSirebuls gazgamanawilebeli sistemebis rekonstruqciasTan, 

saimedoobis gazrdasTan da garemos dacvasTan. 

 arsebuli literaturis wyaroebSi arsebobs sami ZiriTadi 

naSromi – maT Soris: Ионин А.А. Газоснабжение. М., Стройиздат. 1975 da 

axali wigni Брюханов О.Н., Газоснабжение. М., Академия. 2008. agreTve,  

metad mniSvnelovani naSromi (Gas Engineers Handbook. Industrial Press Inc. 

New York, 2000). 

 am naSromebSi moyvanilia Semdegi monacemebi: gazis sawvavi, 

wvis Teoriis safuZvlebi da gazis moZraobis Sesaxeb, agreTve 

gazmomaragebis sistemebis maxasiaTeblebis aRwera. gaSuqebulia 

gazmomaragebis sistemebis normatiuli dokumentebis gamoyeneba  

proeqtirebis, mSeneblobis da eqspluataciisas. aq moyvanilia 

saproeqto, samSeneblo, saremonto-aRdgeniTi samuSaoebis, saavario-

sadispetCero samsaxurebis usafrTxoebis teqnika, gazis meurneobis 

organizaciis safuZvlebi da a.S. moyvanilia gazmomaragebis axali 

teqnologiebi, progresuli meTodebi, garemos dacvis moTxovnebi da 

a.S. 
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ganvixiloT dawvrilebiT mniSvnelovani aspeqtebi. 

 bunebrivi gazi

C200

 – warmoadgens miwis wiaRSi Seqmnili airebis 

narevs. igi iqmneba organuli nivTierebis anaerobuli daSliT. 

normalur pirobebSi (101,325 kpa da ), bunebrivi gazi arsebobs 

mxolod gazobriv mdgomareobaSi. aseve bunebrivi gazi SeiZleba iyos 

bunebriv gazohidratebSi [1,2].  

bunebrivi gazis tipiuri Semadgenloba moyvanilia cxrili 1-Si. 

        cxrili 1 

    bunebrivi gazis tipiuri Semadgenloba 

meTani 
4CH  70-95% 

eTani  
62HC  2-10% 

propani 
83HC  0-5% 

butani 
104HC  0-2% 

naxSirorJangi 
2CO  0-8% 

Jangbadi 
2O  0-0,2% 

azoti 
2N  0-5% 

gogirdwyalbadi SH2  0-5% 

iSviaTi gazebi Xe,Ne,He,A  nakvalevebi 

 

SeniSvna: gamonakliss warmoadgens cnobili sabado groningeni, sadac 

azotis Semcveloba aris ± 14%. 

 gazebis urTierTSenacvleba xasiaTdeba vobes ricxviT (index 

Wobbe – aSS-Si da WOBBE – did britaneTSi). igi ganisazRvreba 

Semdegnairad: 

A

G

CvGW

ρ
ρ

= , sadac W  - aris vobes ricxvi, mj/m3  (siTbos 

raodenoba, romelic gamoiyofa saqSenidan gamosuli erTi m3 gazis 

wvis dros, rodesac gazis miwodeba xdeba mudmivi wneviT); CVG  - 

gazis siTbotevadoba; Gρ  - gazis simkvrive; Aρ  - haeris simkvrive [3]. 

  didi vobes ricxvis mqone gazi efeqturi wvisaTvis, moiTxovs 

met Jangbads. Tu Jangbadis miwodeba arasakmarisia, maSin gvaqvs 

arasruli wva CO -s da muris (Wvartlis) gamoyofiT. sakmaod dabal 

vobes ricxvs mivyevarT arastabilur alamde. 

 sufTa bunebrivi gazs ara gaaCnia feri da suni. 
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 saorientacio fizikuri maxasiaTeblebia (normalur pirobebSi): 

simkvrive: 0,7–1,0 kg/m3 (mSrali gazobrivi mdgomareoba); 

TviTaalebis/anTebadebis temperatura: 650 C0 ; afeTqebis saSiSi 

moculobiTi koncentraciebi, gazis naerTi haerTan 4-16%; wvis kuTri 

siTbo – 28–46 mj/m3 (6,7–11,0 mkal/m3); oqtanobis ricxvi: 120–130. 

 bunebrivi gazis mopoveba 2009 wels Seadgens 3,646 trln. m3. maT 

Soris 197,8 mlrd. m3 iyo mopovebuli evrokavSiris qveynebSi. 

danarCeni qveynebis ranJireba moyvanilia cxril 2-Si [4,5,6]. 

 cxrili 2 

msoflioSi qveynebis bunebrivi gazis mopoveba ranJirebis mixedviT 

N  qveyana moculoba N  qveyana moculoba 

1 aSS 598 mlrd.m3 46 siria 6,5 mlrd.m3 
2 ruseTi 584 mlrd.m3 47 poloneTi 6,0 mlrd.m3 
3 kanada 187 mlrd.m3 48 axali zelandia 4,57 mlrd.m3 
4 irani 111,9 

mlrd.m3 
49 iaponia 3,73 mlrd.m3 

5 norvegia 99,3 mlrd.m3 50 peru 3,4 mlrd.m3 
6 alJiri 85,7 mlrd.m3 51 samxreT afrikis resp. 2,9 mlrd.m3 
7 holandia 76,3 mlrd.m3 52 xorvatia 2,89 mlrd.m3 
8 saudis arabeTi 75,9 mlrd.m3 53 tunisi 2,55 mlrd.m3 
9 didi britaneTi 72,3 mlrd.m3 54 ungreTi 2,55 mlrd.m3 
10 CineTi 69,27mlrd.m3 55 israeli 2,35 mlrd.m3 
11 TurqmeeTi 68,88mlrd.m3 56 filipinebi 2,2 mlrd.m3 
12 uzbekeTi 65,19mlrd.m3 57 avstria 1,85 mlrd.m3 
13 malaizia 64,5 mlrd.m3 58 Cile 1,8 mlrd.m3 
14 yatari 59,8 mlrd.m3 59 mozambiki 1,65 mlrd.m3 
15 indonezia 56 mlrd.m3 60 kot d’ivuari 1,3 mlrd.m3 
16 meqsika 55,98mlrd.m3 61 ekvatoruli gvinea 1,3 mlrd.m3 
17 gaerT. arabuli 

saemir.. 
48,79mlrd.m3 62 kuba 1,22 mlrd.m3 

18 egvipte 47,5 mlrd.m3 63 safrangeTi 0,95 mlrd.m3 
19 argentina 44,8 mlrd.m3 64 TurqeTi 0,893mlrd.m3 
20 avstralia 43,62mlrd.m3 65 angola 0,68 mlrd.m3 
21 trinidadi da 

tobago 
39 mlrd.m3 66 serbia 0,65 mlrd.m3 

22 nigeria 34,1 mlrd.m3 67 samxreTi korea 0,64 mlrd.m3 
23 indoeTi 31,7 mlrd.m3 68 irlandia 0,457mlrd.m3 
24 pakistani 30,8 mlrd.m3 69 taivani 0,416mlrd.m3 
25 yazaxeTi 27,88mlrd.m3 70 iordania 0,32 mlrd.m3 
26 venesuela 26,5 mlrd.m3 71 ekvadori 0,28 mlrd.m3 
27 tailandi 25,4 mlrd.m3 72 kongo 0,18 mlrd.m3 
28 omani 24,1 mlrd.m3 73 CexeTi 0,172mlrd.m3 
29 ukraina 21,1 mlrd.m3 74 belorusia 0,164mlrd.m3 
30 germania 18,0 mlrd.m3 75 tanzania 0,146mlrd.m3 
31 bangladeSi 15,7 mlrd.m3 76 papua axali gvinea 0,14 mlrd.m3 
32 erayi 15,7 mlrd.m3 77 slovakeTi 0,128mlrd.m3 
33 libia 14,8 mlrd.m3 78 gaboni 0,1 mlrd.m3 
34 bolivia 14,7 mlrd.m3 79 espaneTi 88 mln.m3 
35 brunei 13,8 mlrd.m3 80 maroko 88 mln.m3 
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36 birma 12,6 mlrd.m3 81 moldova 59 mln.m3 
37 kuveiti 12,5 mlrd.m3 82 senegali 50 mln.m3 
38 rumineTi 12,5 mlrd.m3 83 albaneTi 30 mln.m3 
39 baxreini 11,3 mlrd.m3 84 barbadosi 29 mln.m3 
40 brazilia 9,8 mlrd.m3 85 saberZneTi 24 mln.m3 
41 azerbaijani 9,77 mlrd.m3 86 avRaneTi 20 mln.m3 
42 italia 9,71 mlrd.m3 87 kameruni 20 mln.m3 
43 dania 9,22 mlrd.m3 88 yirgizeTi 18 mln.m3 
44 kolumbia 7,22 mlrd.m3 89 tajikeTi 16 mln.m3 
45 vietnami 6,86 mlrd.m3 90 slovenia 4 mln.m3 

 

cxril 3-Si naCvenebia 2008 wlis bunebrivi gazis eqsportis 

monacemebi, yvela qveynis eqsportisaTvis [7]. 

          cxrili 3 

       bunebrivi gazis eqsportiori qveynebis nusxa 

N  qveyana moculoba N  qveyana moculoba 

1 ruseTi 245,0mlrd.m3 23 egvipte 8,55 mlrd.m3 
2 kanada 102,8mlrd.m3 24 gaerT. arabuli 

saemir. 
7,57 mlrd.m3 

3 norvegia 95,23mlrd.m3 25 azerbaijani 5,56 mlrd.m3 
4 holandia 61,72mlrd.m3 26 dania 5,52 mlrd.m3 
5 alJiri 59,67mlrd.m3 27 ekvatoruli gvinea 5,17 mlrd.m3 
6 yatari 56,78mlrd.m3 28 ukraina 5,0 mlrd.m3 
7 indonezia 33,5 mlrd.m3 29 irani 4,25 mlrd.m3 
8 malaizia 31,03mlrd.m3 30 CineTi 3,34 mlrd.m3 
9 aSS 28,49mlrd.m3 31 mozambiki 3,2 mlrd.m3 
10 nigeria 20,55mlrd.m3 32 avstria 2,79 mlrd.m3 
11 avstralia 19,48mlrd.m3 33 meqsika 1,14 mlrd.m3 
12 yazaxeTi 17,66mlrd.m3 34 safrangeTi 1,0 mlrd.m3 
13 trinidadi da 

tobago 
17,36mlrd.m3 35 CexeTi 0,97 mlrd.m3 

14 uzbekeTi 15,9 mlrd.m3 36 kolumbia 9,9 mlrd.m3 
15 TurqmeneTi 14,0 mlrd.m3 37 argentina 0,89 mlrd.m3 
16 germania 12,68mlrd.m3 38 TurqeTi 0,72 mlrd.m3 
17 bolivia 11,79mlrd.m3 39 xorvatia 0,7 mlrd.m3 
18 omani 10,89mlrd.m3 40 italia 0,21 mlrd.m3 
19 didi britaneTi 10,5 mlrd.m3 41 slovakeTi 0,12 mlrd.m3 
20 libia 19,4 mlrd.m3 42 poloneTi 0,39 mlrd.m3 
21 brunei 9,2 mlrd.m3 43 ungreTi 0,21 mlrd.m3 
22 birma 8,55 mlrd.m3 44 iemeni 0,45 mlrd.m3 

 

 ganvixiloT aratradiciuli gazi (fiqalis gazi) [8]. aSS-Si, XIX 

saukunis dasawyisSi (1821 wels), aRmoCenili iqna fiqalis gazis 

fenebi, uiliam hartis mier (fredomia, niu iorki), Tumca amoReba 

teqnologiuri faqtorebis gamo iyo ararentabeluri. 1980 wlidan 

iwyeba gazis amoReba burRviT, 2000 wels, barnetis sabadoze, 

gaiburRa horizontaluri WaburReli, xolo ukve 2009 wlisaTvis 

gakeTda 1658 WaburRili. 2009 wels aSS gaxda gazis mopovebis 
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msoflio lideri (745,3 mlrd.m3), Tanac misi mopovebis 40%-s 

Seadgenda aratradiciul wyaroebidan (meTanis amoReba naxSiris 

fenebidan da fiqalis gazi) mopovebuli gazi. 

 eqspertebis azriT, fiqalis gazis mopovebis TviTRirebuleba 

ufro didia, vidre bunebrivi gazis. 

 fiqalis gazis mopovebis teqnologiaa: mopovebisas iyeneben 

horizontalur burRvas, fenis hidrorRvevas da seismur 

modelirebas. 

 evropaSi, SefasebiT, fiqalis gazis resursebis moculoba 

daaxloebiT 15 trln. m3-ia. fiqalis gazis ZiriTadi regionebia 

poloneTi, CrdiloeTi germania, CrdiloeTis zRvis samxreTi nawili, 

ukraina. 

 cxadia, rom aratradiciuli gazs axasiaTebs rogorc dadebiTi, 

aseve negatiuri faqtorebi. ganvixiloT isini:  

aSS-Si dadebiT faqtorebs warmoadgenს: xelisuflebis 

daintereseba; fiqalis gazis mniSvnelovani mopoveba; mimdinare 

mopovebis maRali maxasiaTeblebi; dagrovili gamocdileba, 

teqnologiebis maRali done. uaryofiTi faqtorebia: fiqalis gazis 

mopovebis rentabelobis Semcireba dabali regionaluri fasebis 

pirobebSi; fiqalis gazis  amoRebis koeficientis Semcireba sabados 

xangrZlivi eqspluataciisas; damtkicebuli maragebis dabali done 

maragebis zogad struqturaSi; ekologiuri riskebi. 

evropisaTvis dadebiTi faqtorebia: xelisuflebis daintereseba; 

fiqalis gazis mniSvnelovani mopoveba. uaryofiTi faqtorebia: 

iuridiuli, sagadasaxado, ekologiuri SezRudveბi; mopovebis 

sakuTari teqnologiis ararseboba;  

CineTSi dadebiTi faqtorebia: xelisuflebis daintereseba; 

fiqalis gazis mniSvnelovani mopoveba. uaryofiTia: maragebis susti 

geologiuri Seswavla; ekologiuri SezRudvebi (wylis resursebis 

deficiti); mopovebis sakuTari teqnologiis ararseboba. 
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hipoTeturad, fiqalis gazis maragebi msoflioSi metia, vidre 

tradiciuli gazisa. Sefaseba, mxolod prognozuri, daaxloebiTia: 

msoflioSia 200 trln.m3. 

aSS-Si dReisaTvis, fiqalis gazis mopoveba iZleva sruli 

mopovebuli gazis 10%-mde. fiqalebis sabadoebis damuSavebis 

teqnologiuri specifikis gamo WaburRilebis muSaobis saSualo dro 

aris 30-40 weli. Tumca, aRmoCnda, rom WaburRilebis arsebuli 

raodenobis 15%, realurad amoiwura 15 wlis ganmavlobaSi. 

evropaSi fiqalis gazis mopoveba, rogorc wesi, xdeba im 

adgilebSi sadac moTxovna mniSvnelovania, gansxvavebiT aSS-gan. 

saWiroa aRiniSnos mniSvnelovani ekologiuri aspeqti. radganac 

xdeba fiqalis gazis mniSvnelovani mopoveba WaburRilebis 

horizontaluri burRviT, amitom arsebobs saSiSroeba wylovani 

fenebis dabinZurebisa  burRvis wyliT. dReisaTvis, zogierTi gazis 

kompania ukve gadadis burRvaze specialuri xsnarebis saSualebiT.   

 gaTxevadebuli SekumSuli gazi

 gaTxevadebuli SekumSuli gazi warmoadgens ufero da usuno 

siTxes, romlis simkvrive orjer naklebia wylisaze da 75-90% 

Sedgeba meTanisagan. duRilis temperaturaa 158

, warmoadgens bunebriv gazs, 

romelsac xelovnurad kumSaven -1600C, Sesanaxad da 

transportirebisaTvis [9]. 

C0 -dan 163 C0 -mde. 

siTxis mdgomareobaSi igi ar iwvis, ara toqsikuria da ara 

agresiulia. dawvisas orTqli gardaiqmneba naxSirorJangad da wylis 

orTqlad. 

             

http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:LNG_import_export_world_2009_rus.png�
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nax.1. gaTxevadebuli SekumSuli gazis eqsportiorebis (wiTeli feri) 

da importorebis (lurji feri) ruka 

 gaTxevadebul SekumSul gazs iReben moculobis daaxloebiT 

600-jer SekumSvis dros. SekumSvis procesi mimdinareobs 

safexurebad, rodesac gazi 5-12-jer ikumSeba, Semdeg civdeba da 

gadaecema Semdeg safexurs.  gaTxevadebis procesis dros iyeneben 

sxvadasxva tipis danadgarebs. 

 nax.1-ze naCvenebia gaTxevadebuli SekumSuli gazis 

eqsportiorebis da importiorebis ruka.  

gaTxevadebuli SekumSuli gazis Senaxvis da transportirebis 

procesi Semdegia: SekumSul gaTxevadebul gazs inaxaven specialur 

kriocisternebSi, diuaris WurWlis  principiT. transportireba 

xdeba sazRvao gemebiT – specialuri cisternebiT. SemdgomSi, 

gaTxevadebuli SekumSuli gazis saSualebiT, Semdgomi 

regazificirebiT xdeba qselSi miwodeba saboloo 

momxmareblebisaTvis. 

 dReisaTvis, mwarmoebel qveynebs Soris lideroben Semdegi 

qveynebi (2007 wlis monacemebiT), (cxrili 4)     

 cxrili 4 

gaTxevadebuli SekumSuli gazis lideri 

qveynebi-mwarmoeblebis nusxa 

qveyana moculoba 
mlrd m3 

indonezia   31,5 
malaizia   28,5 
katari   27,1 
alJiri   25,7 
avstralia   14,9 
trinadadi da tobago   14,0 

 

 2008 wlis monacemebis mixedviT ZiriTadi importiori qveynebi 

aRniSnulia cxril 5-Si:   
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cxrili 5 

gaTxevadebuli SekumSuli gazis ZiriTad importior-qveynebis nusxa 

 

qveyana moculoba 
mlrd m3 

iaponia   92,13 
korea   36,55 
espaneTi   28,73 
safrangeTi   12,59 
taivani   12,07 

 

        ganvixiloT gaTxevadebuli SekumSuli bunebrivi gazis 

regazifikacia. igi warmoadgens gazobrivi gazis Txevad 

mdgomareobaSi gardaqmnis process, ris Semdeg SesaZloa misi 

miwodeba sxvadasxva meTodebiT. 

 gaTxevadebuli SekumSuli bunebrivi gazis transportireba 

msxvili moculobebiT xdeba sazRvao tankerebiT. maTi saSualebiT 

gaTxevadebuli SekumSuli gazi miewodeba specialur regazifikaciur 

terminalebSi, sadac Sedis misadgomebi, Camosasxmeli estakada, 

rezervuarebi Sesanaxad, aorTqlebis sistema, gadamuSavebis, 

aorTqlebis da aRricxvis kvanZi. 

 gaTxevadebul SekumSuli gazs aqvs mniSvnelovani 

upiratesoba, radganac SesaZloa miwodebis diversifikacia. 

gaTxevadebuli bunebrivi gazi SeiZleba sawyalosno gzebis 

meSveobiT miewodos aTasobiT kilometris iqiT. transokeanuri 

miwodeba SesaZlebels xdis moqnili moculobebis realizebas 

bazrebze SeRavaTiani fasebiT. amgvarad SekumSuli gazis 

transportireba axali teqnologiiT, qmnis energoresursebis 

miwodebis sistemas, rodesac gamyidveli da myidveli aRar arian 

dakavSirebulni milsadeniT da iqmneba gazis axali globaluri 

bazari. 

 gaTxevadebuli SekumSuli gaziT vaWrobis moculoba bolo 10 

wlis ganmavlobaSi gaizarda 10-jer. sxva Sefasebebis mixedviT, 2030 

wlamde SesaZloa kidev 5-jer gazrda.  

 rodesac eqsporti warmoebs milsadenebiT, xolo bazrebi 

sakmaod did manZilzea, iqmneba Semdegi sirTuleebi: saWiroa 48–56 



xxxiv 
 

diumis diametris milsadenebi; saWiroa 20–25 mlrd. m3 moculobis 

damatebiTi miwodeba; Zalze maRalia saerTo danaxarjebi (magram 

yvelaze dabalia kuTri danaxarjebi erTeuli moculobis 

transportirebaze); saWiroa moTxovnis agregiribeba ramdenime 

nacionalur bazarze; tranzituli sqemebi – metad rTulia; arsebobs 

mniSvnelovani sabazro riskebi. gaTxevadebuli bunebrivi gazis 

Rirebulebis jaWvSi, mniSvnelovan rols asrulebs misi 

transportirebis mravali faqtori, kerZod gasaTvaliswinebulia 

Semdegi: axali satransporto xomaldi gaTxevadebuli bunebrivi 

gazisaTvis Rirs daaxloebiT aSS $  170 mln (daaxloebiT orjer 

meti vidre navTobgadamzidavi tankeri); gaTxevadebuli bunebrivi 

gazis transportireba daaxloebiT 6-8-jer metia, vidre navTobis; 

gaTxevadebuli bunebrivi gazis transportirebisaTvis saWiroa 

xomaldebis zomebis gazrda. 

  

 

nax.2. konkurentuli variantebis (transportireba an gaTxevadebuli 

bunebrivi gazi) Sedarebis sqema 

 Tu SevadarebT gaTxevadebuli gazis transportirebas gazis 

milsadeniT transportirebasTan, SevniSnavT gaTxevadebuli bunebrivi 

gazis RirebulebiT konkurentunarianobas, kerZod: mudmivi 

danaxarjebis maRali zRurbli; transportirebis ufro dabali 

Rirebuleba manZilis Sesabamisad. 
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 nax.2-ze naCvenebia konkurentuli variantebis (transportireba 

an gaTxevadebuli bunebrivi gazi) Sedarebis sqema. naxazidan Cans, 

rom I aresaTvis mizanSewonilia milsadenebis gamoyeneba, xolo II 

aresaTvis - gaTxevadebuli bunebrivi gazis. 

 gaTxevadebuli bunebrivi gazis transporti, milsadenis gazTan 

SedarebiT mimzidvelia Semdegi garemoebis gamo; gaTxevadebuli 

bunebrivi gazis Rirebulebis konkurentunarianoba; manZilidan 

gamomdinare transportirebis ufro dabali fasi; naklebi 

mgrZnobiaroba proeqtis masStabisadmi); tranzitTan dakavSirebuli 

problemis arideba; miwodebis diversifikacia rogorc 

gamyidvelebisaTvis, ise myidvelebisaTvis; daniSnulebis moqniloba 

da gadayidvis SesaZlebloba; proeqtis zomis moculoba da a.S. 

Tumca unda aRiniSnos, rom Riad rCeba gaTxevadebuli bunebrivi 

gazis axali terminalebis sakiTxi. 

cxril 6-Si moyvanilia msoflioSi moxmarebuli gazis 

raodenobaSi gaTxevadebuli bunebrivi gazis wilis zrdis tempis 

dinamika. 

        cxrili 6 

   gaTxevadebuli gazis wilis zrdis tempis dinamika 

 2005 2015 
CrdiloeTi amerika 11% 18% 
evropa 8% 18% 
azia 52% 53% 
msoflio 11% 18% 

 

yvelaze tradiciuli, gaTxevadebuli bunebrivi gazis bazari - 

gaaCnia azia-wynari okeanis regions. aq arsebobs gaTxevadebuli 

bunebrivi gazis tradiciuli bazari, sadac ZiriTadad dominirebs 

gayidvebi iaponiaSi da samxreT koreaSi. 

 biogazi – aris biomasis duRiliT wyalbadidan an meTanidan 

miRebuli gazi [10]. biomasis meTanuri daSla xdeba sami saxis 

baqteriis zemoqmedebiT. pirveli – hidrolizuri baqteriebi, meore – 

mJava warmomqmnelebi, mesame – meTanisebri Semqmnelebi. biogazis 
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warmoebaSi xdeba ara mxolod meTanogenebis klasis baqteriebi, 

aramed yvela samive saxe. 

 pirveli dokumenturi biogazis dandgari 1859 wels Seiqmna 

indoeTSi (bombei). biogazi, 1895 wlidan did britaneTSi gamoiyeneba 

quCebis ganaTebisTvis. 1930 wels aRmoCenilia, biogazis procesis 

baqteriebi [11]. 

 biogazis Semadgenloba da xarisxi Semdegia: meTani - 50-87%, CO  

- 13-50%, 2H  da SH2  - umniSvnelo minarevi. biogazis gasufTavebis 

Semdeg, miiReba biogazi, romelic warmoadgens bunebrivi gazis srul 

analogs. biogazidan miiReba organuli narCenebi. 

 duRilis procesze moqmedebis faqtorebi Semdegia: 

temperatura; garemos tenianoba; pH -is done; P:N:C  Sefardeba; 

nedleulidan miRebuli nawilakebis mniSvnelovani zedapiri; 

substratis miwodebis sixSire da a.S. 

 biogazi sawvavad gamoiyeneba: eleqtroenergiis, siTbos da 

orTqlis misaRebad, agreTve gamoiyeneba avtomobilis sawvavad. 

 gazis seqtoris warmoeba-gasaRebis jaWvis sirTulis 

warmodgena da gageba, da maTi transqveynuri mniSvneloba 

warmoadgens sakvanZo sakiTxs gazis bazrebisaTvis. evrokavSiris 

mdebareoba qmnis metad xelsayrel pirobebs gazis miwodebisTvis 

gazsadenebis saSualebiT. magram evrokavSirisaTvis cnobili ar aris, 

Tu zustad ramdeni importuli gazi daWirdeba mas 2020 wels, da mas 

Semdeg.  

mniSvnelovani gansxvavebaa gazis mopovebisa da misi 

transportirebis bazarze. cxadia rom, gazis seqtoris 

infrastruqtura warmoadgens gadamwyvet faqtors – igegmeba axali 

produqti, magram zogirT bazarze situacia aramyaria da 

dakavSirebulia geopolitikur aspeqtebTan. es ganasakuTrebiT 

vlindeba maSin, rodesac adgili aqvs gazis tranzits ramodenime 

qveyanaSi. Tumca arsebobs saerTaSoriso dokumentebi tranzituli 

gatarebis principebis dadgenis Sesaxeb, realurad iqmneba 

gauTvaliswinebeli situaciebi. magaliTisaTvis SeiZleba moviyvanoT 
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rusuli gazis somxeTSi transportireba (tranziti) saqarTvelos 

gavliT. ruseTi utovebs saqarTvelos tranzitulad gatarebuli 

gazis 10%, rac dadgenilia qveynebs Soris dadebuli 

xelSekrebulebiT, magram ara saerTaSoriso normebiT. sayuradRoa 

agreTve ukrainis magaliTi 2009 wels. problemis winaistoria, 

ukrainis ukan daxeva, saerTaSoriso reaqciebi – yvelaferi qmnis 

realuri cxovrebis naTel magaliTebs energetikisa da politikis 

dargSi.  

 nax.3-ze naCvenebia evrokavSiris pirvelad energiaSi sawvavis 

wilis dinamika da prognozi wlebis ganmavlobaSi [12]. 

           

nax.3. evrokavSiris pirvelad energiaSi sawvavis wilis dinamika da 

prognozi: 1. naxSiri; 2. navTobi; 3. bunebrivi gazi; 4. birTvuli 

energia; 5. ganaxlebadi energia 

wyaro: IEA. 

 nax.4-ze naCvenebia msoflios bunebrivi gazis maragi, regionebis 

mixedviT. 

 nax.5-ze naCvenebia evrokavSiris bunebrivi gazis moxmarebis 

struqtura seqtorebis mixedviT. 

 nax.6-ze naCvenebia evrokavSiris bunebrivi gazis moxmarebis 

prognozi, wlebis mixedviT, xolo nax.7-ze naCvenebia evrokavSirSi 

sawarmoo gazis moxmarebis struqtura 
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nax.4. msoflios bunebrivi gazis maragi, regionebis mixedviT: 1. 

samxreTi da centraluri amerika; 2. CrdiloeTi amerika; 3. azia da 

wynari okeane; 4. afrika; 5. evropa da evrazia; 6. aRmosavleTi azia   

 

                        

 

nax.5. evrokavSiris bunebrivi gazis moxmarebis struqtura seqtorebis 

mixedviT: 1. sayofacxovro da komerciuli – 38,9%; 2. warmoeba – 32,9%; 

3. eleqtrosadgurebi – 23,0%; 4. sxva – 5,2 % 
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nax.6. evrokavSiris bunebrivi gazis moxmarebis prognozi, wlebis 

mixedviT: 1. sayofacxovro da komerciuli; 2. warmoeba; 3. 

eleqtrosadgurebi; 4. sxva 

SeniSvna: MTOE - mln. TOE; TOE=42 GJ; GJ – niSnavs gigajouli. 

 

 

                  

 

nax.7. evrokavSirSi sawarmoo gazis moxmarebis struqtura: 1. 

foladis Camomsxmeli mrewveloba – 11%; 2. feradi metalurgia – 2%; 

3. qimiuri mrewveloba – 23%; 4. arasamadno mrewveloba – 18%; 5. 

madnis mopovebis dargi – 1%; 6. kvebis, Tambaqos da sasmelebis 

mrewveloba – 13%; 7. teqstilis, tyavisa da tansacmelis mrewveloba 

– 4%; 8. qaRaldis da beWdvis mrewveloba – 9%; 9. sxva metalurgiuli 

mrewveloba – 11%; 10. sxva dargebi – 2% 
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 nax.8-ze, naCvenebia evrokavSirSi gazis importis raodenoba 

wyaroebis mixedviT.       

                                   

                                             

nax.8. evrokavSiris bunebrivi gazis importi wyaroebis mixedviT:  EU 

25 Gas – is importi (2006): 1. ruseTi – 31%; 2. germania – 3%; 3. alJiri 

– 15%; 4. norvegia – 22%; 5. dania – 1%; 6. libia – 2%; 7. niderlandebi 

– 13%; 8. didi britaneTi – 2%; 9. egvipte – 2%; 10. nigeria – 2%; 11. 

omani – 0,5%; 12. katari – 1%; 13. trinidadi - 15; 14. sxva – 5%   

 cxril 7-Si moyvanilia bunebrivi gazis moxmarebis 

Tanafardoba pikSi da yvelaze dabal TveSi – cikluri sqema 

msoflioSi (2010 w). 

          cxrili 7 

bunebrivi gazis moxmarebis Tanafardoba pikSi da dabal TveSi – 

cikluri sqema msoflioSi (2010 w). 

qveyana koef. qveyana koef. qveyana koef. 
avstralia 1,6 saberZneTi 1,7 axali zelandia 1,2 
avstria 3,0 ungreTi 4,2 portugalia 2,0 
belgia 2,3 irlandia 1,3 espaneTi 2,0 
kanada 2,1 italia 2,7 Svecia 3,5 
CexeTis respublika 4,5 iaponia 1,4 Sveicaria 4,0 
dania 2,5 korea 2,8 TurqeTi 1,5 
fineTi 2,0 luqsemburgi 2,0 didi britaneTi 2,0 
germania 3,0 niderlandebi 2,3 aSS 1,8 

 cxril 8-Si da nax.9-ze naCvenebia bunebrivi gazis globaluri 

maragebi qveynebis mixedviT. 

           

 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14
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cxrili 8 

bunebrivi gazis globaluri maragebi qveynebis mixedviT 

qveyana maragi tcf qveyana maragi tcf 
ruseTi 1674 egvipte 69 
irani 1025 niderlandebi 67 
yatari 1021 libia 63 
saudis arabeTi 379 uzbekeTi 58 
indonezia 170 kuveiti 58 
nigeria 163 bolivia 56 
alJiri 158 omani 52 
avstralia 156 meqsika 45 
venesuela 147 kanada 43 
CineTi 147 didi britaneTi 42 
arabeTis gaerTianebuli 
saemiroebi – abu-dabi 

128 indoeTi 41 

norvegia 115 ukraina 40 
yazaxeTi 107 argentina 37 
erayi 103 azerbaijani 35 
TurqmqneTi 93 brazilia 35 
malaizia 90 trinidadi da 

tobago 
33 

aSS 73   

 

SeniSvna: tcf – aris trilion kuburi futi; 1 kuburi futi=0,0283 m3. 

 gazis maragebi SesaZlbelia daiyos WeSmarit da pirobiT 

maragebad. WeSmarit maragebSi Sedis naxSiris meTani, Rrma gazi, gazi 

mkvriv qanebSi, fiqalis gazi da hidratebi. pirobiT maragebSi Sedis; 

kargad identificirebuli budobi; identificirebuli, magram jer 

dauzveravi budobebi; araidentificirebuli budobebi, romelTa 

arseboba mosalodnelia gamomdinare zogadi ekologiuri 

pirobebidan [13,14,15,16]. 

 naxSirwyalbadebis biznesi, riskisa da siZviris pirobebSi 

damokidebulia mraval faqtorze (cxrili 9). 
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nax.9. gazis globaluri maragebi qveynebis mixedviT: 1. ruseTi; 2. irani; 3. yatari; 4. 

saudis arabeTi; 5. indonezia; 6. nigeria; 7. alJiri; 8. avstralia; 9. venesuela; 10. 

CineTi; 11. arabeTis gaerTianebuli saemiroebi – abu-dabi; 12. norvegia; 13. yazaxeTi; 

14. erayi; 15. TurTqmeneTi; 16. malaizia; 17. aSS; 18. egvipte; 19. niderlandebi; 20. 

libia; 21. uzbekeTi; 22. kuveiti; 23. bolivia; 24. omani; 25. meqsika; 26. kanada; 27. didi 

britaneTi; 28. indoeTi; 29. ukraina; 30. argentina; 31. azerbaijani; 32. brazilia; 33. 

trinidadi da tobago        

        cxrili 9 

naxSirwyalbadebis biznesi, riskisa da gaZvirebis pirobebi  

 ganuzRvreloba kumulaturi  
zemoqmedeba  
(savaraudo fasi) 

geologiuri gamokvleva aris Tu ara mizani? $  100 000 
seismodazverva $  3-5 mln 
saZiebo WaburReli komerciulis 

qmedeba 
$  20-200 mln 

WaburRlis debitis 
Semowmeba 
saZiebo da SefasebiTi 
samuSaoebi 

$  50-350 mln 

sabados aTvisebis gegma produqtis mopoveba $  5-25 mlrd 
saboloo sainvesticio 
gadawyvetileba 

 

SeTanxmeba naxSirwyalba- 
debis gayidvaze 
muSa WaburRelebi 
obieqtis mSenebloba 
eqspluatacia 

 

 

 

               

nax. 10. navTobisa da gazis proeqtebis Sedarebis grafikebi: 1. navTobi; 2. gazi 

SeniSvna: BOE=navTobis barelis eqvivalenti ; KBOE – kilo BOE. 

 cnobilia, rom gazis proeqtebis Rirebuleba metia, vidre 

navTobis proeqtis. amis Sedegia [17]: kontraqtebi gayidvaze da 
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obieqtebis gaangariSebebi dafuZnebulia mxolod damtkicebuli 

sabadoebze; gazis sabados damuSaveba ufro rTulia; navTobs gaaCnia 

xangrZlivi saforvardo faswarmoqmna, romelic gvexmareba 

ganisazRvros Sexeduleba fasze; fiskalur pirobebs SeuZliaT 

iqonion mZlavri gavlena gazis proeqtebis konkurentunarianobaze. 

 nax. 10-ze SedarebisaTvis, naCvenebia navTobisa da gazis 

proeqtebis Sedarebis grafikebi. 

 cxril 10-Si moyvanilia cnobebi imis Sesaxeb, Tu risken 

miiswrafvis mwarmoebeli da ra sWirdeba momxmarebels. 

         cxrili 10 

  mwarmoeblis da momxmareblebis dinamika 

ra mimarTulrbiT miiswrafvis 
mwarmoebeli 

ra sWirdeba momxmarebels 

myidveli moqniloba wliuri sakontraqto 
moculobis mixedviT 

darwmuneba yovelwliuri aRebis 
moculobaSi 

moqniloba sezonuri rxevis 
mixedviT 

sawarmos muSaoba moklevadiani moqniloba 
minimaluri SezRudvebi gazis 
raodenobis mixedviT 

gazis raodenobis viwro 
diapazoni 

 

                    

nax.11. miwodebuli gazis Sedareba (1-adgilobrivi warmoeba; 2. magistraluri 

gazsadenebi; 3. gaTxevadebuli gazi); I- CrdiloeT amerika; II-evropa: III-azia da 

wynari okeanis regioni 
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nax.12. evrokavSiris gazis bazris importze damokidebulebis procentuli 

gadanawileba, wlebis mixedviT (1. adgilobrivi warmoeba Sida moxmarebisaTvis; 2. 

niderlandebi; 3. sxva, evrokavSiris Sida vaWroba; 4. norvegia; 5. ruseTi; 6. alJiri; 

7. sxva, ara evrokavSiris importi; 8. ganviTarebadi proeqtebi; 9. Sualedi miwodeba. 

I – evrokavSiris produqcia; II - ara evrokavSiris produqcia 

nax.11-ze, TvalsaCinoebisaTvis, naCvenebia evropisaTvis gazis 

miwodebis mniSvnelobebi. 

 nax.12-ze naCvenebia evrokavSiris gazis bazris damokidebuleba 

importze wlebis ganmavlobaSi. gazis procentuli gadanawileba. 

 

                            
 

nax.13. evrokavSiris damokidebuleba energomatareblebis importze 

 nax.13-ze naCvenebia evrokavSiris damokidebuleba 

energomatareblebis importze. 1996 wlidan evrokavSiri awarmoebs 

naklebs, magram moixmars ufro met energias.  cxadia, rom 

evrokavSiris damokidebuleba energomatareblebis importze izrdeba, 

rogorc realurad, aseve prognozis mixedviT. 
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 evrokavSiris qveynebis umravlesoba damokidebulia importze, 

magram gazis wili energetikis struqturaSi cvalebadia qveynebis 

mixedviT.  

 nax. 14-ze naCvenebia evrokavSirSi miwodebuli gazis raodenoba, 

mimwodebeli qveynebis mixedviT [18]. 

 

                          

 

nax.14. evrokavSirSi miwodebuli gazis raodenoba, mimwodebeli qveynebis mixedviT: 

1. alJiri (milsadeni); 2. libia (milsadeni); 3. sxva; 4. gaTxevadebuli bunebrivi 

gazi; 5. adgilobrivi warmoeba; 6. norvegia (milsadenebi); 7. ruseTi (milsadenebi). 

 unda aRiniSnos, rom msxvili importiorebis miwodeba 

gacilebiT diversificirebulia wvril importiorebTan SedarebiT. 

 ganvixiloT, Tu ramdenad saimedoa გazis miwodeba evropaSi: 

bunebrivi gazis miwodebis usafrTxoebasTan dakavSirebuli riskebi 

Semdegia: teqnikuri riskebi; geopolitikuri da politikuri riskebi; 

normatiuli riskebi; ekonomikuri da komerciuli riskebi; 

ekologiuri riskebi; tranzitis riskebi. 

 ra variantebi arsebobs riskis SemcirebisTvis: - Cveni azriT 

arsebobs Semdegi zomebi: warmoebis moqniloba; moTxovnis moqniloba, 

(wyvetadi momxmareblebi; sawvavis Secvla; nacionaluri sagangebo 

zomebi); infrastruqturis moqniloba  (gazis Senaxva; gaTxevadebuli 

bunebrivi gazi; evrokavSiris Sida gazis qselebi); regulirebis 

moqniloba: kontraqtebis moqniloba: mewarmeobis moqniloba; 

miwodebis wyaroebis da marSrutebis nairferovneba; dialogi da 

TanamSromloba. 

1
2
3
4
5
6
7
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 ganvixiloT ruseTis gazis bazari. yvelaze msxvil 

monopolists warmoadgens kompania “Газпром”-i - gazis msxvili 

mompovebeli da ganawilebis kompania. mas gaaCnia 160 aTasi km sigrZis 

transportirebis qseli. msxvili sabadoebi: cimbirSi, uralSi, 

volgispireTSi da a.S. 

 ruseTis gazis maragi 2009 wlisaTvis Semdegnairia: gazi - 20,7 

trln. m3; gazis kondensati  690 mln.t.; navTobi – 299,5 mln.t. 2010 

wels `gazpromma~ moipova 508,6 mlrd.m3 moculoba; 2009 wels – 461,5 

mlrd.m3 da 2008 wels – 549,7 mlrd.m3. 2010 wels kondensati 11,3 mln.t, 

2009 – 10,1 mln.t da 2008 wels – 10,9 mln.t. 

 `gazprom~-s ekuTvnis ruseTis gazmomaragebis erTiani sistema, 

romelSic Sedis: magistraluri gazsadenebi da amrinebi - 156,9 aTasi 

km, kondensato-produqtsadenebi - 6,1 aTasi km, 268 sakompresoro 

sadguri, miwisqveSa gazis sacavi – 24 obieqti da gazis da gazis 

kondensatis 6 kompleqsi. 

 `gazpromi~ warmoadgens gazis erTaderT mimwodebels evropis 

Semdegi qveynebisTvis: bosnia da hercogovina, estoneTi, litva, 

latvia, fineTi, makedonia, moldaveTi da slovakeTi. garda amisa, 

`gazproms~  gaaCnia miwodebuli gazis moculobaSi Semdegi wilebi: 

bulgareTi – 97%, ungreTi – 89%, TurqeTi – 67%, avstria – 65%, 

germania – 45%, italia – 27%, da safrangeTi – 25%. 2010 wels 

`gazpromma~ miawoda evrokavSirs gazis sruli balansis 24%- (2008 

wels – 29%, 2000 welSi – 39%). 

 energetikis regulirebis organoebis regionaluri asociacia 

(ERRA),

 asociaciis miznebi da amocanebia: 

 warmoadgens nebayoflobiT organizacias, romelic 

aerTianebs energetikis maregulirebel damoukidebel organoebs. misi 

wevrebia ZiriTadad centraluri da aRmosavleT evropis qveynebis 

maregulirebeli organoebi. garda amisa, ERRA–Si Sedian afrikis, 

aziis, axlo aRmosavleTis ramdenime qveynis maregulireblebi, 

rogorc afilirebuli wevrebi da aseve amirikis SeerTebuli 

Statebis maregulirebel organoTa asociacia [19,20,21,22,23]. 
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wevr qveynebSi energetikis erovnuli regulirebis srulyofa; 

energetikis stabiluri da damoukidebeli maregulireblebis 

ganviTarebis da maTi urTierTTanamSromlobis xelSewyoba; 

asociaciebis wevr qveynebs Soris informaciis, kvlevebis Sedegebis, 

swavlebis da gamocdilebis gacvlis xelSewyoba da energetikis 

regulirebasTan dakavSirebuli msoflioSi arsebuli informaciis 

da gamocdilebis xelmisawvdomobis uzrunvelyofa.  

ERRA daiwyo rogorc energetikis 12 maregulirebeli 

organizaciis TanamSromloba. 1999 wlidan aSS komunaluri 

sawarmoebis maregulirebeli organoebis erovnuli asociacia 

(naruki) aSS-s saerTaSoriso ganviTarebis saagentosTan (USAID) 

xelSekrulebis safuZvelze atarebda teqnikur seminarebs, TaTbirebs, 

saswavlos turebs. Aam periodSi warmoiSva narukis msgavsi 

organizaciis Seqmnis idea, rac dagvirgvinda 2000 wlis dekemberSi 

ERRA-s damfuZnebeli konstituciis xelmoweriT.  

dReisaTvis ERRA–Si Sedis 23 namdvili, 3 asocirebuli da 6 

afilirebuli wevri. ERRA–s samdivno imyofeba budapeStSi. 

 ERRA–s wevrebia: albaneTi, azerbaijani, bosnia da hercogovina, 

bulgareTi, estoneTi, TurqeTi, latvia, litva, makedonia, moldaveTi, 

monRoleTi, rumineTi, poloneTi, ruseTis federacia, saqarTvelo, 

serbeTi, slovakeTi, somxeTi, ukraina, ungreTi, yazaxeTi, yirgizeTi, 

Cernogoria, xorvatia. asocirebuli wevrebia bosnia da hercogovinas 

da kosovos da calkeuli komisiebi. afilirebuli wevrebia: aSS, 

gaerTianebuli arabuli emiratebi, iordania, nigeria da saudis 

arabeTi. 

ERRA–s aqvs Sedis ori ZiriTadi komiteti: 

licenzirebis/konkurenciis da tarifis/faswarmoqmnis komiteti, aseve 

Tavjdomareebis komiteti da iuridiuli muSa jgufi.  

ERRA amuSavebs da avrcelebs teqnikur da Tematur moxsenebs 

regulirebasTan dakavSirebul saWirboroto sakiTxebze. aseve 

atarebs Treiningebs monitoringis, faswarmoqmnis regulirebis da 

tarifebis, eleqtroenergiis bazrebis principebis, bunebrivi gazis 

da centraluri gaTbobis regulirebis da sxva sakiTxebze. 
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 ACER - aris energetikis maregulirebelTa TanamSromlobis 

saagento,

 ACER-is winamorbedi – eleqtroenergiis da gazis evropel 

maregulirebelTa jgufi – ERGEG, romelic evrokomisiam Seqmna 2003 

wels, gauqmda 2011 wlis 1 ivliss evrokomisiis 2011 wlis 16 maisis 

gadawyvetilebiT. ERGEG-is funqiebis nawili, mag. regionaluri 

iniciativebi, ACER-s gadaeca, nawili ki – CEER-s, romelic 

warmoadgens arasamTavrobo organizacias-evropis energetikis 

maregulirebelTa sabWos. 

 romelmac funqcionireba daiwyo 2011 wlis 3 marts 

liublianaSi (slovenia) [24,25,26]. 

 ACER evrogaerTianebis organoa. mas sakvanZo adgili uWiravs 

evrokavSiris qveynebis eleqtroenergiis da gazis bazrebis 

integraciis saqmeSi, evrokaSiris doneze qmnis ra platformas 

erovnuli maregulireblebis TanamSromlobisTvis, aseve, 

koordinacias uwevs erovnuli maregulirebelo organoebis muSaobas. 

 ACER Seiqmna energetikuli bazris liberalizaciis mesame 

paketis miRebis Sedegad. misi normatiuli safuZvelia regulacia # 

713/2009. am organizaciis kompetenciaSia: saxelmZRvanelo CarCo 

aqtebis miReba, romlebic warmoadgenen evrokavSiris masStabiT 

misaRebi qseluri kodeqsebis safuZvels; savaldebulo Zalis mqone 

individualuri gadawyvetilebebis miReba transsasazRvro 

infrastruqturaze daSvebis da misi usafrTxod operirebis Taobaze, 

im SemTxvevebSi, Tu aRniSulze Sesabamisma maregulirebelma 

organoebma SeTanxmebebs ver miaRwies; evropuli institutebisTvis 

energetikasTan dakavSirebul sxvadasxva sakiTxebze rCevebis micema; 

monitoringi da angariSgeba evroparalmentis da evrokomisiis winaSe 

[27,28,29,30]. 

 ACER-is xelmZRvaneli organoebia a) maregulirebelTa sabWo, 

romelSic Sedian evrokavSiris wevri 27 qveynis maregulirebeli 

uwyebebis TiTo  maRali Tanamdebobis piri da TiTo alternatiuli 

wevri, agreTve evrokomisiis warmomadgeneli, romelsac ar gaaCnia 

xmis ufleba, b) administraciul sabWo, romelSic Sedis 9 wevri da 

TiToeuli maTganis TiTo Semcvleli. amaTgan 2 wevri da, 
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Sesabamisad, maTi Semcvleli, iniSneba evrokomiisi mier. 2 wevri da 

maTi Semcvlelebi – evroparlamentis mier da 5 wevri da maTi 

Semcvlelebi – evrosabWos mier; g) direqtori da d) saapelacio 

sabWo.  

 ACER-is pirveli Tavjdomarea lordi mogi, xolo direqtori – 

alberto potoCniki. 

 ganvixiloT saqarTvelos energetikis da wyalmomaragebis 

maregulirebeli erovnuli komisia. saqarTvelos ekonomikis dargTa 

Soris, saxelmwifo regulireba pirvelad energetikul seqtorSi 

ganxorcielda 1996 wlis ivlisidan. ekonomikis saministrosTan 

Camoyalibda energetikis maregulirebeli komisia, xolo 1997 wlis 

agvistodan, `eleqtroenergetikis Sesaxeb~ saqarTvelos kanonis 

safuZvelze damoukidebeli saxiT Seiqmna saqarTvelos energetikis 

maregulirebeli erovnuli komisia (semek). 

 komisiis ZiriTadi funqciebi, maSin, mxolod qveynis  

eleqtroenergetikuli seqtoris regulirebiT Semoifargleboda 

[31,32]. 

 parlamentis mier `eleqtroenergetikis Sesaxeb~ saqarTvelos 

kanonSi 1999 wlis aprilSi Setanil iqna damatebebi da cvlilebebi, 

romlis Tanaxmad kanons ewoda `eleqtroenergetikisa da bunebrivi 

gazis Sesaxeb~. 

 CavataroT saqarTveloSi bunebrivi gazis seqtoris zogadi 

mimoxilva: saqarTveloSi bunebrivi gazis msxvili da mcire 70 

gamanawilebeli kompaniaa (bunebrivi gazis ganawilebis 

licenziatebi), maT Soris umsxvilesia Sps `yaztransgaz-Tbilisi~. 

bunebrivi gazis transportirebis licenziati mxolod erTia – Sps 

`saqarTvelos gazis transportirebis kompania~ (nax.15). satranzito 

tarifebi ar regulirdeba semekis mier. es tarifi dadgenilia 

mTavrobaTaSoris xelSekrulebiT. saqarTvelo itovebs 

somxeTisaTvis miwodebuli gazis 10%-s. 
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 nax.15. saqarTvelos gazis seqtoris ruka 

 wyaro: USAID  

 

 miwodeba faqtiurad aris bunebrivi gazis yidva-gayidva. adre 

arsebobda bunebrivi gazis miwodebis licenzia, romelic SemdgomSi 

gauqmda da moxda miwodebis seqtoris deregulireba. magaliTad 

`itera-saqarTvelo~ – warmoadgens bunebrivi gazis mimwodebels, 

amitom mas licenzia ar sWirdeba. Tumca `itera-saqarTvelo~ flobs 

(srulad an sakontrolo pakets) mTel rig gazgamanawilebel 

meurneobebs (quTaisgazi, samtrediagazi, vanigazi, kaspigazi, 

gorigazi, rusTavigazi, bolnisigazi, TeTriwyarogazi da a.S.), 

romlebsac gaaCniaT bunebrivi gazis ganawilebis licenziebi.  

 

 
 
 
 
 
 
 
 
 
 
 
nax.16. bunebrivi gazis tranziti saqarTveloSi (1750 mln. m3) da 

somxeTSi (1609 mln. m3) 

1
2
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                 a                             b 

nax.17. saqarTveloSi (a) da somxeTSi (b) miwodebuli bunebrivi gazis 

dinamika 2000-2011 wlebSi 

 

 saqarTvelo bunebrivi gazis imports azerbaijanidan da 

ruseTidan (kompania `gazeqsporti~) axorcielebs.  

  2012 wlis gazis saprognozo balansis mixedviT sul 

saqarTvelos wels miewodeba 1 486 mln. m3 bunebrivi gazi, aqedan 1 

263 mln. m3 azerbaijanidan, xolo 211 milioni m3 ruseTidan.  

       ganvixiloT saqarTvelos magistraluri gazsadenebis sistema, 

kerZod saqarTvelos magistraluri gazsadenebis eqspluatacia 

[33,34,35]. 

saqarTvelos magistraluri gazsadenebis sistema 

funqcionirebs 1959 wlidan _ amierkavkasiaSi pirveli magistraluri 

gazsadenis YyaradaR-Tbilisis eqsploataciaSi gadacemis dRidan. 

Ppirvel etapze saqarTveloSi funqcionirebda 500 mm diametris 50 km 

sigrZis gazsadeni wiTeli xididan Tbilisamde (navTluRamde), 

romelic gaziT amaragebda navTluRis, rusTavis da gardabnis gazis 

gamanawilebel sadgurebs. 1963 wlidan eqspluataciaSi Sevida 

orjonikiZe-Tbilisis 700 mm gazsadeni, ris meSveobiTac saqarTvelos 

gazmomarageba SesaZlebeli gaxda ori damoukidebeli wyarodan – 

ruseTidan da azerbaijanidan. SemdgomSi magistraluri gazsadenebis 

ganviTareba warimarTa magistraluri gazsadenebis diametrebis 

zrdis xarjze. bunebrivi gazis moxmarebis mkveTrad gazrdam 

aucilebeli gaxada axali gazsadenebis da, maT Soris, moqmedis 

paraleluri gazsadenebis mSenebloba. 1967-1968 wlebSi 

eqsploataciaSi Sevida yaradaR-Tbilisisa da orjonikiZe-Tbilisis 

paraleluri 700 da 800 mm-iani gazsadenebi, (lupingebi); 1979-1980 
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wlebSi Yyazax-saguramos 1000 mm-iani gazsadeni, 1988 wlidan Crdilo 

kavkasia-amierkavkasiis 1200 mm gazsadeni. ZiriTadi CrdiloeTis da 

samxreTis mimarTulebis gazsadenebis mSeneblobis garda 

saqarTveloSi bunebrivi gazis moxmarebis geografiis gafarToebis 

gamo 1967-1972 wlebSi aSenebul iqna saguramo-quTaisis magistraluri 

gazsadeni. 1986  bunebrivi gazi miyvanili iqna q. soxumamde, 2003 wels 

_ qobuleTamde; 2008 wels samxreT saqarTveloSi _ walkidan 

axalqalaq-aspinZamde. 

dReisaTvis eqspluataciaSia 2000,0 km-mde saerTo sigrZis 

sxvadasxva kveTis magistraluri gazsadenebis sistema (ganStoebebi 

da lupingebi), 150-ze meti gazgamanawilebeli sadguriT. Ggazsadenebi, 

romelTa geometriuli moculoba Seadgens 515,0 aTas m3. maTi 

meSveobiT (saproeqto gaangariSebiT) wliurad SesaZlebelia 20,0 

mlrd. m3 gazis gatareba rogorc saqarTvelos momxmareblebisaTvis, 

aseve gazis tranziti somxeTSi. 

amJamad saqarTvelo gazs iRebs sami wyarodan - `Sax-denizis 

sabadoebidan~, azerbaijanuli kompania `sokarisgan~ da SedarebiT 

mcire raodenobiT – ruseTidan. es yovelive miuTiTebs imaze, rom 

saqarTvelos aRar emuqreba CrdiloeTidan periodulad Seqmnili 

bunebrivi gazis deficitis safrTxe. 

magistraluri gazsadenebis sistemis udidesi nawili 

eqspluataciaSia 35-40 welia, ukanaskneli 20 wlis ganmavlobaSi is 

funqcionirebs aqtiuri eleqtroqimiuri dacvis gareSe. aRniSnuli 

garemoebebis gamo aucilebloba Seiqmna gansakuTrebiT 

amortizirebuli monakveTebis da mowyobilobebis Secvlisa.  

     Mmagistraluri gazsadenebis teqnikuri monacemebi Semdegia 

saproeqto warmadoba - 20 miliardi m3 weliwadSi; transportirebuli 

gazis faqtiuri raodenoba weliwadSi; maqsimumi – 6.9 mlrd. m3; 

minimumi –  1.9 mlrd. m3; saproeqto samuSao wneva: 5.5 mpa;  mTliani 

sigrZe: 1832.18 km;  saxazo  nawili: 1452.6 km; ganStoebebi: 366.71 km; 

Semkravebi: 12.87 km; gazsadenis umaRlesi niSnuli – 2400 m; 

maqsimaluri   sxvaoba  simaRleTa Soris – 2400 m; 
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gazsadenebi kveTs 2000-ze met xelovnur da bunebriv 

dabrkolebas, 118 did da saSualo mdinares (nax.5);  gazsadenis 6.013 

km gayvanilia specialurad agebul 12 gvirabSi; gazsadenis aqtiuri 

el.qimiuri dacva ganxorcielebuli iyo 200 kaToduri da 40 

el.drenaJuli dacvis danadgariT, 3500 proteqtoriT; 1991-1992 wlidan 

isini aRar funqcionirebs. Nnax.18-ze naCvenebia magistraluri 

gazsadenis profili. 

gazsadenebis 1940 km-dan 19% eqspluataciaSia 30 welze meti 

xnis ganmavlobaSi; 76% - 10-30 wlamde; 5% - 10 welze naklebi; 

gazsadenebis xandazmuloba, rTuli reliefuri da klimaturi 

pirobebi gansazRvravs gansakuTrebul moTxovnebs maTi 

eqspluataciis mimarT.  

                   

nax.18. magistraluri gazsadenis profili 

        

             

 

nax.19. saqarTveloSi gazgamanawileblebis geografia 
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ganvixiloT gazgamanawilebeli sadgurebi: saqarTvelos gazis 

transportirebis kompania eqsplutacias uwevs 133 did da mcire 

gazgamanawilebel sadgurs. aqedan 78 imyofeba saqarTvelos gazis 

saerTaSoriso korporaciis balansze.  

 nax. 19-ze naCvenebia saqarTvelos gazgamanawilebeli 

meurneobebis ruka. 

garda amisa, arsebobs e.w. pirdapiri momxmarebelis kategoria. 

es aris iseTi momxmarebeli, romelic pirdapir (uSualod) aris 

mierTebuli transportirebis sistemasTan (magistralur 

gazsadenTan), magaliTad, avtogazgasamarTi sadguri. mas licenzia ar 

sWirdeba da mis tarifs semeki ar adgens. dReisaTvis arsebobs 

mxolod bunebrivi gazis transportirebis da ganawilebis 

licenziebi. transportirebis licenzia mxolod erTia da mas flobs 

ss „navTobisa da gazis korporacia“ (misi Svilobilis - Sps 

„saqarTvelos gazis transportirebis kompaniis“ saxiT). ganawilebis 

licenziatebi bevria. isini floben (an garkveuli formiT aqvT maTi 

eqspluataciis ufleba – magaliTad ijariT) da eqspluatacias 

uweven gazgamanawilebel qsels [36,37]. 

 ganvixiloT saqarTvelos gazgamaniwilebeli meurneobebi, 

kerZod, yvelaze msxvili meurneoba - Sps `yaztransgaz-Tbilisi~: 

wnevis safexurebis mixedviT ZiriTadi aqtivebis CamonaTvali, 

mdgomareoba da gamoyenebis efeqtianobis maCvenebeli: gamanawilebeli 

qseli, sul – 2 546 km; maRali wnevis safexurze (1,2/0,3 mpa) – 200,3 km; 

saSualo wnevis safexurze (0,3/0,005 mpa) – 874,358 km; dabali wnevis 

safexurze (0,005 mpa-dan qveviT) – 1 472,2 km.   

dedamiwis mimarT qselis ganlageba Semdegia: miwis zeda – 1 

146,9km; miwis qveSa – 1 399, 9 km. milis masalis mixedviT Semdegia: 

polieTilenis milebi – 24,8 km; foladis – 2 522,034 km. eqspluataciis 

xangrZlivobis mixedviT Semdegia: 40 welze meti muSaobis 

xangrZlivobis – 589,2 km; 20 welze meti muSaobis xangrZlivobis – 1 

236,478 km; 20 welze naklebi muSaobis xangrZlivobis – 721,145 km. 

samomxmareblo (ezos) qseli, warmoadgens 530,4 km-s. 
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gamanawilebeli qselis simZlavris maCvenebelebi Semdegia: 

saproeqto simZlavre: saaTuri  - 132,8 aTasi m3/saaTSi; wliuri - 1 163 

328 aTasi m3/weliwadSi; dadgmuli simZlavris gamoyeneba:      

faqtiuri pikuri datvirTva – 107,1 aTasi m3/saaTSi; faqtiuri wliuri 

xarji – 380 180,0 aTasi m3/weliwadSi. 

garda amisa, gazsadenze arsebobs Semdegi: nagebobebi– 12 786 

erTeuli; gazmaregulirebeli nagebobebi – 3 110 erTeuli; 

gazmaregulirebeli sadgurebi – 9 erTeuli; gazmaregulirebeli 

punqtebi da wnevis regulatorebi – 1 066 erTeuli; qselebis 

gazmaregulirebeli punqtebi – 449; qselebis wnevis regulatorebi – 

226; gazmaregulirebeli danadgarebi – 2035 erTeuli; gazis Webi – 188 

erTeuli; Camketi armatura – 9 458 erTeuli;  

agreTve arsebobs axali momxmareblebis qselze mierTebis 

monacemebi: axali momxmareblebis mierTeba warmoadgens – 7 548 

erTeuls; 

Mmomxmareblebi: samrewvelo obieqtebi – 152; sayofacxovrebo 

momxmareblebi (mosaxleoba) – 311410. 

 metad mniSvnelovania samxreTi kavkasiis (Sahdenizis) 

magistraluri gazsadeni.                 

kaspiis zRvaSi mdebare Sah-denizis sabadoze mopovebuli 

bunebrivi gazis tranziti TurqeTSi xdeba samxreT-kavkasiuri 

gazsadeniT. igi baqo-Tbilis-jeihanis milsadenis paralelurad gadis 

da misi saerTo sigrZeaA 692 km, xolo diametri 1070 milimetri.  

samxreT-kavkasiuri milsadenis eqspluataciaSi Sesvlis Semdeg, 

TurqeTSi gazis tranzitisas, saqarTvelos miewodeba ofciuri 

(satranzito moculobis 5%) gazi da damatebiTi gazi (200÷500 mln. m3 

gawerili wlebis mixedviT).  

samxreT-kavkasiuri  gazsadeniT navaraudevia 16 miliard kubur 

metrze meti gazis miwodeba. TurqeTSi gazis tranziti pirvel 

weliwads (2007 wels) iyo – 2 miliardi m3 xolo 4 wlis Semdeg  – 6,6 

miliardi m3.  

     ofciur gazSi igulisxmeba saqarTvelosaTvis tranzitisaTvis 

gadaxdili Tanxa 2,5 aSS dolaris odenobiT 1000 m3-ze gatarebuli 
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moculobisaTvis, rac daaxloebiT Seesabameba gatarebuli gazis 5%-

s. saqarTvelos SeuZlia aiRos es Tanxa mTlianad an nawili gaziT 

da nawili TanxiT. yvela naxsenebi Tanxa izrdeba yovelwliurad 2%-

iT. amgvarad miRebuli gazis fasi praqtikulad ar aris 

damokidebuli bunebrivi gazis msoflio fasze.  

 gazis strategiuli rezervis Seqmnis, sezonuri miReba-gacemis 

dabalansebisa da gazis nakadebis operatiuli marTvis erT-erTi 

efeqturi saSualebaa miwisqveSa gazsacavebi. saqarTveloSi bunebrivi 

gazis miwisqveSa gazsacavebi ar aris, amJamad aqtiuri muSaoba 

mimdinareobs gazsacavebis Seqmnis proeqtebze. saqarTveloSi, kerZod 

ninowmindaSi, SesaZloa aSendes miwisqveSa gazsacavi. 

ninowmindis struqturas gaaCnia yvelaze xelsayreli 

geologiuri agebuleba miwisqveSa gazsacavis SeqmnisaTvis. 

ninowmindis obieqti mdebareobs Tbilisidan aRmosavleTiT 40 km-is 

daSorebiT, md. ioris WalaSi. ninowmindis sabado warmoadgens 

navTobis da gazis sabados. sof. ninowmindidan sabados TaRur 

nawilamde manZili 2 km-ia, sof. sagarejomde ki – 3km. 

ninowmindis sabados reliefi mTagoriania, ZiriTadad 

dafarulia tyis safariT, daqselilia meore-xarisxovani da 

sacalfexo gzebiT, mravladaa mcire zomis mdinareebis xevebi; 

sabados TaRuri nawilidan samxreTiT 6 km. maZilze, dasavleTidan-

aRmosavleTiT miedineba md. iori. reliefis absoluturi simaRleebi 

meryeobs 800-dan 1200m-mde. simaRle izrdeba samxreTidan 

CrdiloeTisken. struqturis TaRur nawilSi reliefi  zRvis donidan 

1100m simaRlezea ganlagebuli. 

     ninowmindis struqturaze samrewvelo navTobis mopoveba 

daiwyo 1979 wlidan; gazis qudidan samrewvelo Tavisufali gazis 

mopoveba 1983 wlidanaa dafiqsirebuli. 2002 wlamde navTobis 

saerTo mopovebam daaxloebiT Seadgina 1.5 mln. tona, xolo 1997-

2002 wlebSi gazis saerTo mopovebam daaxloebiT 150 mln. m3.    

     miwisqveSa gazsacavis teqnikur-ekonomikuri monacemebi, erT-erTi 

scenaris mixedviT, Semdegia: gazis muSa moculoba: 300 mln. m3; gazis 

amoRebis mwarmoebluroba: 8,0 mln. m3/dReSi; gazsacavis Rirebuleba: 
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93 mln. evro;  buferuli gazis Rirebuleba: 8,3 mln. evro; aqtiuri 

gazis Rirebuleba: 6,9 mln. evro. 
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2. შედეგები და მათი განსჯა 

 

თავი I. გარემოს დაცვა გაზის სექტორში და შესაბამისი 

მენეჯმენტი 

 

1.1. მონოპოლია და მისი სახეები 

 

monopolia (berZnulad – monos µονο  (erTi) da polein πωλεω  

(gayidva)) – aris iseTi situacia, rodesac erTi piri an sawarmo aris 

garkveuli saxis saqonlis erTaderTi mimwodebeli bazarze. 

monopolizeba aRniSnavs process, rodesac erTi sawarmo iRebs 

SesaZleblobas, rom gandevnos bazridan konkurentebi da gazardos 

fasebi. anu, monopolia iseTi situaciaa, rodesac konkurenciis 

naklebobis an Canacvlebadi saqonlis/momsaxurebis ar arsebobis 

gamo, erT sawarmos SeuZlia daadginos, Tu ra pirobebiT eqnebaT 

danarCen pirebs wvdoma mis mier SeTavazebul saqonelze. monopolia 

SeiZleba Seqmnas mTavrobam, Seiqmnas Serwymis Sedegad an bunebrivad 

Camoyalibdes. 

monopoliis sapirispiro saxea monofsonia, rodesac bazarze 

arsebobs produqciis an momsaxurebis erTaderTi myidveli. 

oligopolia aris situacia, rodesac bazarze dominirebs 

gamyidvelebis mcire jgufi – oligopolistebi. radgan gamyidvelebis 

ricxvi mcirea, TiToeulma maTganma icis, ras akeTeben danarCenebi. 

erTi sawarmos gadawyvetilebebi gavlenas axdens da, amave dros, 

ganicdis danarCeni sawarmoebis zegavlenas. oligopolisturi 

konkurenciis dros sawarmoebs SesaZlebloba aqvT gamoiyenon bazris 

SemzRudveli qmedebebi, rogoricaa karteluri SeTanxmebebi, bazris 

danawileba da a.S., raTa gazardon fasebi iseve, rogorc amas 

gaakeTebda monopolisti. ologopolias gavs duopolia – situacia, 

rodesac bazarze mxolod ori gamyidvelia. 
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bunebrivi monopolia warmoadgens monopoliis saxes, romelsac 

bazarze gaaCnia priviligirebuli mdgomareoba warmoebis 

teqnologiuri gansakuTrebulobebis gamo (warmoebisaTvis 

aucilebeli resursebis eqskluziuri floba, Zalze maRali fasi an 

materialur-teqnikuri bazis gansakuTrebuloba). yvelaze xSirad, 

bunebrivi monopoliebi  aris firmebi, romlebic marTaven iseT 

rTul infrastruqturebs, romelTa ganmeorebiTi Seqmna (dublireba) 

sxva firmebis mier – ekonomikurad gaumarTlebelia an teqnikurad 

SeuZlebelia (magaliTad gazmomaragebis an wyalmomaragebis 

sistemebi).  

ganvixiloT monopoliis dadebiTi da uaryofiTi mxareebi 

(nax.20): yviTeli samkuTxediT naCvenebia monopoliis dros resursebis 

ganawilebis araefeqturobis zoma: e.w. “mkvdari tvirTi”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.20.  monopoliis optimaluri variantis sqema 

 

 bunebrivi monopoliebi praqtikulad Seucvlelia maSin, 

rodesac maT mier gamoyenebuli warmoebis faqtorebi ar iZleva 

saSualebas arsebobdes erTze meti mflobeli, an resursis 

SemosazRvruloba iwvevs maTi mflobelebis gaerTianebas. ase Tu ise, 

konkurenciis ararseboba grZelvadian periodSi Rupavs dargis 
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ganviTarebas, radganac monopolia qmnis resursebis maqsimalur 

araefeqturobas. [38,39]. 

 monopolisti, unda ra mogebis maqsimizacia, cdilobs awios 

produqciis fasebi maqsimalurad SesaZlo donemde ( )MCMR = , rasac 

mivyevarT resursebis ganawilebis araefeqturobamde (`mkvdari 

tvirTi”, inglisurad “Deadweigt Loss”), rodesac iwarmoeba gacilebiT 

naklebi saqoneli, vidre saWiroa bazarze wonasworobis 

dasamyareblad sruli konkurenciis pirobebSi. 

 magram arsebobs bazrebi, sadac konkurenciis arseboba 

gamoiwvevs ufro did araefeqturobas da sadac monopolia – aris 

dargis `sikvdilis~ erTaderTi saSualeba. amis naTeli magaliTia 

metropoliteni. 

 

1.2. regulirebis, ekologiuri menejmentis da monitoringis, 

usafrTxoebisa da riskebis analizi bunebrivi gazis seqtorSi 

 

ekologiis ZiriTad principebs warmoadgens socialur-

ekonomikuri da socialur-ekologiuri problemebis gadawyvetisadmi 

sistemuri midgoma, romlis farglebSic xdeba bunebriv-teqnikuri 

sistemis mdgradi ganviTarebis Sesaxeb koncefciis realizacia 

[40,41,42,43,44,45]. msoflioSi didi xnis ganmavlobaSi garemos dacvis 

ZiriTadi amocana iyo im pirTa gamovlena da dasja, romlebic 

garemos abinZurebdnen [46,47,48].  

garemoze zemoqmedeba negatiuria - sameurneo saqmianobis 

zemoqmedeba warmoadgens garemos xarisxis negatiur cvlilebebis 

Sedegebs.   

ekologiuri usafrTxoeba warmoadgens garemos dacvas  

samewarmoo da sxva saxis zemoqmedebis mavne zegavlenisgan. bunebrivi 

da teqnogenuri xasiaTis sagangebo situaciaciebisgan.  

saavtoro jgufma, amerikeli kibernetikosis d. medouzas 

xelmZRvanelobiT, Seqmna msoflios saprognozo modeli, cvalebadi 

faqtorebis saxiT gamoiyena ra mosaxleobis ganviTareba (zrda), 

kapitaldabandebebi, adamianis mier dakavebuli dedamiwis sivrce 
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(ekosistemebis darRvevis done), bunebrivi resursebis gamoyenebis 

done, biosferos dabinZureba. moxsenebis daskvnebi mimarTulia 

Semdegisken: ekonomikuri ganviTarebis tempebis SenarCunebisas 

kacobriobis  zrda gamoiwvevs katastrofas da 2100 wlisTvis ki 

kacobrioba daiRupeba. bunebrivi resursebi gaxdeba arasakmarisi 

saWiro materialuri keTildReobis warmoebisaTvis dabinZurebis 

gamo - garemo kacobriobisaTvis gaxdeba sacxovreblad uvargisi. 

amgvarad, saxezea Seusabamoba adamianis miznebsa da bunebis 

SesaZleblobebs Soris. bunebrivi resursebi, bioresursebi, dedamiwis 

buneba am ganviTarebis ZiriTadi da erTaderTi wyaroa, magram isini 

gamolevadi aRmoCnda. 

XX saukunis ZiriTadi tendenciebi iyo:  

- haerSi sasaTbure gazis  (CO2) koncentraciis cvlilebis gazrda 

ramdenjerme; 

- ozonis Sris gamofitva, ozonis xvrelis gaCena; 

- teqnogenuri SemTxvevebisa da bunebrivi katastrofebis raodenobis 

zrda (weliwadSi zaralisa da msxverplTa raodenobis 5-10% gazrda); 

- wyalSi, niadagsa da haerSi mavne nivTierebebis dagroveba; 

samwuxarod, es tendenciebi XXI saukuneSic rCeba. atmosferos 

dabinZurebas gaaCnia mravalmxrivi Tviseba. dabinZurebis ZiriTad 

saxeobebs unda mivakuTvnoT teqnogenuri (qimiuri) dabinZureba mavne 

nivTierebebiT, naxSirorJanis (CO2) globaluri anTropogenuri 

gamonabolqvebi, mJavuri wvimebi, ozonis Sris darRveva. haeris 

dabinZurebis ZiriTadi wyaroebia myari nawilakebi, naxSirbadis 

oqsidi (CO), azotis oqsidebi (NO da NO2), naxSirwyalbadebi (CnHm), 

tyvia da sxva saxis liTonebi. 

   energetika axdens udides gavlenas garemoze. cnobilia, rom verc 

erTi teqnologia ver realizdeba energiis danaxarjebis gareSe [9]. 

me-XX saukunis 50-iani wlebSi eleqtroenergiis moxmareba mkveTrad 

gaizarda, Seicvala energetikis struqtura. eleqtroenergiis 

moxmarebis mkveTrma zrdam gamoiwvia bunebrivi resursebis gamoleva. 

sul ufro mcirdeba Zvel sabadoebSi naxSiris, navTobisa da gazis 

maragi, axali sabadoebis aTviseba ki Zalze Zviri jdeba. amis gamo 
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energetikis sferoSi naxSirma adgili dauTmo navTobproduqtebs. 

amasTan energetikaSi upiratesobad gamoiyeneba wiaRiseul sawvavTan 

dakavSirebuli teqnologia (cxrili 11).  

         cxrili 11 

  energetikuli teqnologiebis monacemebi 

energetikuli 
teqnologia 

msoflio 
warmoebaSi 
wili (%, 
msoflioSi)  

ekologiuri Sedegebi 

wiaRiseuli sawvavis 
wva 

     78 mtverisa da naxSirmJavis 
Semcvelobis mqone gazis 
gamonabolqvebi, bunebrivi 
resursebis ganadgureba 

birTvuli energetika      15 radioaqtiuri dabinZurebis 
safrTxe, narCenebis problema 

hidroenergetika      7 teritoriebis datborva 
mzis energia      0,1 ekologiurad sufTa, Tumca 

moiTxovs didi sivrceebis 
gamoyenebas 

qaris energia     0,2-0,3 gazrdili xmauri, 
ultrabgera 

  
haeris dabinZurebas gaaCnia ori ZiriTadi aspeqti: zemoqmedeba 

ekosistemebsa da adamianis janmrTelobaze. pirveli ganisazRvreba 

sasaTbure gazebis gamonabolqvebiT (naxSiroJangi da meTani), 

romlebic wvis procesis darRvevis Sedegad warmoiqmneba, aseve 

gogirdis dioqsidis, romelic iwvevs mJavis wvimebs, meore _ 

atmosferoSi mavne nivTierebebisa da gamonabolqvebis Sedegad. 

aRsaniSnavia, rom msoflioSi SeiniSneba 2CO –is zrdis tempis 

Semcireba.  

 garemos SezRuduli dabinZurebis zomad, miRebulia zRvrulad 

dasaSvebi koncentracia. 

haerSi ramdenime nivTierebis erTdrouli arsebobis dros, 

romelTac gaaCniaT Semajamebeli qmedeba, koncentraciis jami ar 

unda aRematebodes erTs: 

,1C

m

m ≤
Ξ

        (1.1) 

sadac mC  - aris atmosferos miwispira fenaSi mavne nivTierebebis 

gaangariSebuli maqsimaluri koncentraciaa (mg/m3), dabinZurebis 
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yvela wyaros erTobliobidan; mΞ  - Sesabamisi mavne nivTierebebis 

maqsimaluri erTjeradi zRvrulad dasaSvebi koncentraciaa (mg/m3). 

 haerSi mavne nivTierebis zRvrulad dasaSvebi koncentraciebi 

moyvanilia cxrilSi 12. 

 

cxrili 12 

haerSi mavne nivTieris zRvrulad dasaSvebi koncentraciebi 

nivTiereba zRvrulad 
dasaSvebi 
koncentracia 
haerSi samuSao 
arealSi 

zRvrulad 
dasaSvebi 
saSualodRiuri 
koncentracia 
haerSi samuSao 
arealSi 

zRvrulad 
dasaSvebi 
maqsimaluri 
koncentracia 
haerSi 
samuSao 
arealSi 

amiaki      20     0,04        0,2 
benzoli      5     0,1        1,5 
hidrazini      0,1      -         - 
azotis 
dioqsidi 

     5     0,04        0,005 

gogirdis 
dioqsidi 

     10     0,05        0,5 

naxSirbadis 
oqsidi 

     20     3        5 

tetraeTil-
tyvia 

     0,005     -        - 

formaldegidi      0,5     0,012        0,035 
wyalbadis 
qloridi 

     5     0,2        0,2 

 

garemos dabinZurebis Semcirebis mTavari saSualebaa _ axali 

teqnologiuri procesebis Seqmna (danergva) da ganxorcieleba. am 

amocanis ganxorcieleba moiTxovs samecniero da sainJinro 

problemebis mogvarebas, aseve moiTxovs mniSvnelovan materialur 

xarjebs. garemos dabinZurebis Semcirebis Sualedur etaps 

warmoadgens gamonabolqvis raodenobis normireba. 

dasaxlebuli punqtis haerSi mavne nivTierebebis koncentracia 

damokidebulia im mavne nivTierebebis raodenobaze, romliTac 

binZurdeba  garemo dabinZurebis yvela wyaros mier. imisaTvis, rom 

mavne nivTierebebis koncentracia ar aRematebodes zRvrulad 

dasaSveb koncentracias (Θ ), saWiroa ar warmoiqmnas iseTi pirobebi, 

romlis dros mosaxleobis janmrTelobisTvis saSiSi gaxdeba 

dabinZurebis yvela wyaro. amgvarad dgindeba zRvrulad dasaSvebi 
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gamonabolqvi (Ξ ). raodenobrivad zRvrulad dasaSvebi gamonabolqvi 

warmoadgens ganzavebis pK  koeficientis (m3/wm) Ξ -ze (mg/m3) namravls.  

ΞΘ pK= .         (1.2) 

araorganizebuli gamonabolqvebis wyaroebisaTvis (magaliTad 

sacavebi, magistraluri gazsadenebi, gazis qselebi da a.S) da 

gaerTianebuli mcire wyaroebisaTvis ajameben zRvrulad dasaSveb 

gamonabolqvebs, riTac adgenen  mis mniSvnelobas. garemoze 

zemoqmedebis zonaSi ekologiuri wonasworobis uzrunvelyofis 

mizniT, saWiroa Tanamedrove normebisa da moTxovnebis SemuSaveba. 

samrewvelo produqciis ekologiurad mniSvnelovan 

mimarTulebad unda CaiTvalos Semdegi: 

 - tradiciuli teqnologiebis srulyofa _ axali konstruqciuli 

elementebis SemoReba ekologiurad usafrTxo nivTierebebis 

(masalebis) gamoyenebiT; 

 - axali danadgarebis damontaJeba, romelic gamoyofs garemoSi 

mcire raodenobiT minarevebs/gamonabolqvebs; 

 - garemos dacvisaTvis saWiro damatebiTi meTodebisa da 

saSualebebis farTo gamoyeneba; 

 - yvela tipis samrewvelo produqciis ekologiuri eqspertiza; 

garemos (ekologiuri) monitoringi warmoadgens garemos 

arsebul viTarebaze dakvirvebis kompleqsur sistemas, garemos 

dacvis marTvis sistema warmoadgens administraciuli mmarTvelobis 

saerTo sistemis nawils, romelic moicavs organizaciul 

struqturebs, dagegmvas, pasuxismgeblobas, meTodebs, procedurebs, 

procesebsa da resursebs, romelic saWiroa (aucilebelia) 

garemosdacviTi politikis ganviTareba-ganxorcielebisTvis, 

analizisTvis da SenarCunebisTvis. 

   bunebis moxmarebis marTva, anu ekologiuri menejmenti, 

warmoadgens garemosdacviTi sistemis marTvis Semadgenel nawils, 

romelic moicavs yvela aspeqts, mimarTuls garemoze 

zemoqmedebisaken. garemosdacviTi marTvis sistema Seicavs Semdegs: 

- garemos arsebuli mdgomareobis kontroli; 
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- sakanonmdeblo baza; 

- garemos dacvis gegma; 

- makontrolebeli (marTvis) faqtorebi; 

- ekonomikuri instrumentebi. 

garemos dacvis marTvis pirvelad amocanas warmoadgens im 

problemebis gamovlena, romlebmac garemos dabinZureba gamoiwvia. 

amisaTvis xorcieldeba garemos arsebul mdgomareobis kontroli da 

riskebis Sefaseba.  

garemos dacvis sistema warmoadgens organizaciis marTvis 

saerTo sistemis nawils, amasTanave misi mizania uzrunvelyos 

riskebis marTva garemos dacvis sferoSi, gasuli saukunis 80-iani 

wlebis dasawyisSi industriulad ganviTarebuli qveynebis wamyvanma 

kompaniebma aqtiurad daiwyes garemos dacvis marTvis sistemis 

danergva, Sedegad, gacilebiT gaumjobesda garemos xarisxi 

(viTareba) samrewvelo regionebSi. 1993 wels miRebuli evrosabWos 

dadgenileba (EEC) No 1836/93 evrogaerTianebis samrewvelo seqtoris 

eko-menejmentis da auditis sqemaSi kompaniebis nebayoflobiTi 

monawileobis daSvebis Sesaxeb awesebs samrewvelo sawarmoebis 

garemosdacviTi saqmianobis gaumjobesebis Sefasebis da 

sazogadoebisTvis Sesabamisi informaciis miwodebis moTxovnas.  

garemosdacviTi monitoringi warmoadgens kompleqsur sistemas, 

romelic dakvirvebas awarmoebs garemos arsebul mdgomareobaze, 

Sefasebaze da garemos arsebuli mgomareobis Secvlis prognozze, 

romelzedac garkveul zegavlenas axdens bunebrivi da 

anTropogenuli faqtorebi (nax.21). 

ZiriTadad, sistemis SemuSavebisas gamoiyeneben adgilobriv 

garemos dacvis monitorings, romelic uzrunvelyofs garemos 

parametrebis ganisazRvras garkveuli teritoriis farglebSi,  

samrewvelo regionSi da calkeul organizaciebSi. adgilobrivi 

monitoringis gansaxorcieleblad farTod gamoiyeneben stacionarul 

da moZrav laboratoriebs, romlebic axorcieleben mudmiv da 

periodul dakvirvebebs mtvrisa da gazis gamonabolqviT gamowveul 

haeris dabinZurebaze. 
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nax.21. monitoringis ganxorcielebis sqema 

 

energoobieqtebi – kvanZebi, maTi konstruqcia, safuZvelebi, 

konstruqciuli elementebi da mowyobiloba – miekuTvneba yvelaze 

rTul da mniSvnelovan obieqtebs. saWiroa gamovyoT erTmaneTisagan 

energoobieqtebis saimedooba da usafrTxoeba [49,50]. 

energoobieqtebis usafrTxoeba umeteswilad damokidebulia maT 

sandoobaze, Tumca yovelTvis ar ganisazRvreba misiT [51,52]. 

energoobieqtebis usafrTxoebaSi igulisxmeba obieqtebis saimedooba 

dakavSirebuli sicocxlesTan da adamianis janmrTelobasTan, 

agreTve garemos mdgomareobasTan. energoobieqtebis usafrTxoeba 

ganisazRvreba specialuri saSualebebiT: monitoringisa da 

kontrolis sistemebi, Setyobinebebi, avariis SemTxvevaSi 

mosaxleobisa da operatiuli personalis evakuireba, ekologiurad 

sufTa nivTierebebisa da teqnologiebis gamoyeneba, garemos dacviTi 

da profilaqtikuri RonisZiebebis gamarTva [53,54,55,56]. 

praqtika gviCvenebs, rom energoobieqtebis sistemis mtyunebam 

SeiZleba migviyvanos avariebamde da  araprognozirebad materialur, 

ekologiur da socialur zaralamde [57,58,59]. garda amisa, saWiroa 

energoobieqtebis sagangebo mdgomareobasTan miaxloebis iseTi 

procesebis gamoZieba, romlebic dakavSirebulni arian obieqtebis 

usafrTxoebasTan [23]. energoobieqtebis mSeneblobisas da 
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eqspluataciisas ekologiuri normebis daucveloba, socialuri 

faqtoris ignorireba aranakleb safrTxes warmoadgens garemosTvis 

da mosaxleobisTvis, rac migviyvans  ekologiurad konfliqtur 

mdgomareobamde (situaciamde), ekosistemebisa da sazogadoebis 

(sociumis) mdgradobis darRvevamde, aseve adamianis sasicocxlo 

garemos gauaresebamde. amgvari darRvevebis dros dazaralebulTa 

raodenoba SeiZleba iyos Zalian didi. am SemTxvevaSi, Tavad obieqti 

funqcionaluri TvalsazrisiT, SeiZleba aRqmuli iqnes 

Sromisunarian obieqtad. Tumca arsebobs safrTxe dakavSirebuli 

usafrTxoebis wesebis darRvevasTan operatiuli personalis mier. am 

SemTxvevaSi riski sakmaod maRali SeiZleba iyos bevri adamianis 

sicocxlisa da janmrTelobisTvis. msoflio praqtikaSi arsebobs 

bevri konkretuli magaliTi, sadac energetikuli proeqtebis 

ganxorcielebis Sedegad miRebulia arasasurveli efeqtebi da 

socialur-ekologiuri viTarebis gamwvaveba. 

faqtiurad, gaumarTaobis cneba SeiZleba miCneul iqnes 

teqnikuri obieqtebis usafrTxoebis Teoriis centralur cnebad, 

msgavsad cnebisa "mtyuneba" saimedoobis TeoriaSi [61]. [62]. [63,64,65].  
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თავი. II. ატმოსფეროში დაბინძურების ნივთიერების გაფრქვევა 

 

2.1. დაბინძურების გაფრქვევა ატმოსფეროში 

  

 atmosferoSi gafrqveuli airebi, romlebsac gaaCniaT 

globaluri mniSvneloba (e.i. romelTa koncentraciebi izrdeba 

samrewvelo aqtivobasTan erTad), aris naxSirorJangi  ( )2CO , meTani 

( )4CH  da azotis oqsidi ( )ON2 . amaTTan erTad, 

hidroftornaxSirbadis (HFC) perftornaxSirbadis (PFC) da gogirdis 

heqsaftoridis koncentraciebis zrda atmosferoSi iwvevs  saTburis 

efeqts. zemoaRniSnuli 6 airi Sedis UNFCCC–s kiotos protokolSi 

saTburi gazebis saxelwodebiT  (UN FCCC – Framework Convention on 

Climate Change, gaeros CarCo xelSekruleba klimatis cvlilebis 

Sesaxeb – SeTanxmeba, romelsac xeli moawera 180 qveyanam rio-de-

JaneiroSi 1992 wels. ZalaSi Sevida 1994 wlis 21 marts). dReisaTvis 

konvenciis xelmomweria 195 qveyana. 

 im airebis koncentraciis zrdis gavlena, romlebic 

ganapirobebs saTburis efeqts, modelirebuli iyo (ramodenime 

scenariT) IPCC-s  (klimatis cvlilebis samTavrobaTSoriso sabWo) 

mier. am modelurma gamokvlevebma uCvena, rom IPCC-s molodiniT, 1990-

2100 wlebis periodSi haeris temperatura dedamiwis zedapirTan 

gaizrdeba 1,0-3,5 0C-mde, xolo zRvis done aiwevs 15-95 sm-mde.  

 naxSirorJangis ( 2CO ) wyaroebi SeiZleba sakmarisi 

damajereblobiT gamoisaxos raodenobrivad. 2CO -is koncentraciis 

zrdis yvelaze mniSvnelovani wyaroa wiaRiseuli sawvavis dawva. 

bunebrivi gazi qmnis nakleb 2CO -s energiis erTeulze, vidre sxva 

saxis wiaRiseuli sawvavi. naxSirorJangTan SedarebiT, meTanis 

wyaroebis raodenobrivi gamosaxva  gacilebiT Znelia. msoflio 

masStabiT, Sefasebebis Sesabamisad, wyaroebi, romlebic 

dakavSirebulia wiaRiseul sawvavTan, iZleva atmosferoSi meTanis 

wliuri anTropogenuri gafrqvevis daaxloebiT 19%-s. gadasvla 

sawarmoo saTbobis iseT saxeebze, romlebsac gaaCniaT 
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naxSirorJangis ufro mcire gamosavali (magaliTad bunebrivi gazi), 

gamoiwvevs saTburis efeqtis Semqmneli gazebis gafrqvevis 

Semcirebas. 

 wiaRiseuli naxSiridan bunebriv gazze gadasvla  Seamcirebs 

gafrqvevis 40%-s. miuxedavad imisa, rom bunebriv gazs gaaCnia aseTi 

upiratesoba, mainc saWiroa misi gamoyenebis optimizacia. 

  bunebrivi gazi, erTi da igive raodenobis energiis 

gamomuSavebisas, warmoSobs nakleb 2CO -s, vidre naxSiri an navTobi. 

Tavisi qimiuri struqturis gamo, bunebrivi gazi qmnis 40%-iT nakleb 

naxSirorJangs, vidre  qvanaxSiri.  wiaRiseuli sawvavis dawvisas, 

gafrqveva atmosferoSi damokidebulia ara mxolod sawvavis tipze, 

aramed imazec, Tu ramdenad efeqturad xdeba wva. gazisebri sawvavi 

iwvis ufro advilad da efeqturad, vidre naxSiri an navTobi. 

siTbos utilizaciac gazis dawvisas ufro martivia, radganac 

sawvavi gazi ar aris dabinZurebuli myari nawilakebiT da gogirdis 

agresiuli SenaerTebiT. 

 cxril 13-Si moyvanilia kompania ekoprojeqtis monacemebi 

(http://www.ecoproject-bg.eu/_lang-en/CalcBiomass) mavne nivTierebebis atmosferoSi 

gafrqvevis sidideebis (t/weliwadi) monacemebi, sxvadasxva sawvavis 

dawvisas [1]. 

         cxrili 13 

mavne nivTierebebis atmosferoSi gafrqvevis monacemebi, sxvadasxva 

sawvavis dawvisas  (t/weliwadi) 

106 m3 gazis gafrqvevis 
(emisiis) Semcireba 

1960 t 2CO  

1000 kvtsT el. energiis emisiis 
Semcireba 

990 t 2CO  

1000 t naxSiris emisiis 
Semcireba 

2820 t 2CO  

1000 t mazuTis emisiis 
Semcireba 

3100 t 2CO  

  
 cxril 14-Si moyvanilia evrokavSiris energetikuli 

statistikis vebgverdidan aRebuli monacemebi naxSirorJangis emisiis 

Sedarebis Sesaxeb (mln.t) evrokavSirSi.  

        cxrili 14 
evrokavSirSi naxSirorJangis emisiis Sedareba(mln.t) 
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qveyana 2006 2007 2008 kiotos 
gegma 
2012w 

% kiotos limitis 
qvemoT 

estoneTi 19,2 22,0 20,3 40,0   49.25 % 
latvia 11,7 12,1 11,9 23,3   48.93 % 
litva 22,8 24,7 24,3 44,1   44.90 % 
rumineTi 153,9 152,3 145,9 259,9   43.86 % 
bulgareTi 71,5 75,7 73,5 127,3   42.26 % 
ungreTi 78,8 75,9 73,1 114,9   36.38 % 
poloneTi 399,3 398,9 395,6 551,7   28.29 % 
slovakeTi 49,0 47,0 48,8 67,2   27.38 % 
CexeTi 149,1 150,8 141,4 180,6   21.71 

% 
SvedeTi 66,9 65,4 64,0 75,2   14.89 % 
saberZneTi 128,1 131,9 126,9 139,6   9.10 % 
didi britaneTi 647,9 636,7 628,2 678,3   

7.39 % 
safrangeTi 541,7 531,1 527,0 564,0   6.56 % 
belgia 136,6 131,3 133,3 135,9   1.91 % 
germania 980,0 956,1 958,1 972,9   

1.52 % 
fineTi 79,9 78,3 70,1 71,1   1.41 % 
     % kiotos limitze 

zeviT 
portugalia 84,7 81,8 78,4 77,4   1.29 % 
holandia 208,5 207,5 206,9 200,4   

3.24 % 
irlandia 69,7 69,2 67,4 63,0   

6.98 % 
italia 563,0 552,8 541,5 485,7   

11.49 % 
slovenia 20,5 20,7 21,3 18,6   

14.52 % 
dania 71,0 66,6 63,8 54,8   16.42 % 
espaneTi 433,0 442,3 405,7 331,6   22.35 

% 
avstria 91,6 88,0 86,6 68,7   26.06 % 
luqsemburgi 13,3 12,9 12,5 9,1   37.36 % 
malta 2,9 3,0 3,0 NO 

TARGET 
 

kviprosi 9,9 10,1 10,2 NO 
TARGET 

 

  



lxxi 
 

 wina saukunis 90-iani wlebidan, mavne nivTierebebis gafrqveva 

izrdeba, rac ZiriTadad ganpirobebulia ara meTanis gafrqveviT, anu  

ara gafrqvevis faqtiuri masis gazrdiT, aramed inspeqtirebis 

gamkacrebiT. azotis oqsidebis Semcireba dakavSirebulia 

sakompresoro sadgurebis gazis gadamqaCi agregatebis 

modernizaciasTan. 

 garda amisa arsebobs gazis seqtorSi meTanis emisiis 

gansazRvris meTodi (e.w. sabalanso meTodi), romelic emyareba 

magistraluri gazsadenis TavSi da boloSi miRebuli da 

moxmarebuli gazis raodenobebis sxvaobas. am meTodis Tanaxmad 

danakargi meryeobs 1,0%÷ 1,6% diapazonSi da saSualod Seadgens 

mopovebuli bunebrivi gazis 1,3%-s. bolo sami wlis monacemebiT, 

weliwadSi 570 mlrd m3 bunebrivi gazis mopovebisas, meTanis emisia 

Seadgens 5,3 mlrd t/weliwadSi. gazis seqtoris wili meTanis 

globalur emisiaSi Seadgens 0,03%-dan 0,32%-s. 

 amgvarad, bunebriv gazs, sxva wiaRiseul sawvavTan SedarebiT, 

aSkarad gaaCnia mniSvnelovani upiratesobani. 

 Tumca unda aRiniSnos, rom gazis seqtorSi meTanis jamuri 

emisiis Sefaseba da gazis danakargebis Sesamcirebeli RonisZiebebis 

danergva moiTxovs sistemur kvlevebs. 

 

2.2. mavne nivTierebaTa gafrqvevisas maqsimaluri koncentraciebis 

velis dadgenis modificirebuli meTodika 

 

haeris xarisxze zemoqmedeba unda moicavdes: miwiszeda 

obieqtebidan emisiebis gaangariSebas Sesabamisi monakveTis uaxloesi 

reprezentatiuli meteorologiuri sadguris temperaturis, qarisa 

da sxva monacemebis gamoyenebiT. gamoyenebuli meTodologia, rogorc 

wesi, emyareba stacionarul wyaroebs, rac sruliad ar 

iTvaliswinebs atmosferos stratifikacias da emisiaTa wyaros 

teritoriis reliefs [66]. agreTve saWiroa meTodologiis adaptireba 

mTiani regionebis im teritoriisTvis, sadac dasaxlebuli punqtebi 

xvdeba emisiebis zonaSi. emisiebis wyaroebisaTvis (magaliTad satumbi 
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sadgurebi) miTiTebuli unda iyos emisiebis maqsimalurad dasaSvebi 

moculobebi da normebi. 

 SemdgomSi unda Catardes emisiis dispersiis modelireba im 

pirobebis dadgenis mizniT, romlebic obieqtidan qaris 

mimarTulebiT gamoiwvevs yvelaze uares koncentraciebs dedamiwis 

zedapirze, radganac yvelaze uaresi koncentraciebi (prognozis 

Sesabamisad) arsebobs obieqtidan ramdenime aseul metrSi qaris 

mimarTulebiT. amitom qaris siCqares, mimarTulebasa da atmosferul 

stabilurobas Zalze didi mniSvneloba gaaCnia modelirebis 

TvalsazrisiT. Tu monacemebi arastabiluria, maSin emisiebis 

dispersiebis modelireba unda Catardes sxvadasxva scenaris 

gaTvaliswinebiT [67]. 

SesaZlebelia arsebobdes garemoze pirdapiri da iribi, 

xangrZlivi da xanmokle (impulsuri) zemoqmedebebi. magaliTad 

gazsadenis ubnis gaqreva – xanmoklea, xolo gaJonva – xangrZlivi 

zemoqmedebaa. atmosferos miwispira fena binZurdeba gazsadenebis 

eqspluataciisas, xolo zeda fenebi asaxaven globalur dabinZurebas 

da xasiaTdebian SedarebiT mcire dinamikurobiT, miwispira fenasTan 

SedarebiT [68]. 

amocanis mizania adamianis janmrTelobaze da garemoze mavne 

zemoqmedebis Tavidan acilebis mizniT wliuri gafrqvevis zRvruli 

da droebiT SeTanxmebuli mniSvnelobebis gaangariSebis meTodis 

dadgena. “atmosferul haerSi” igulisxmeba atmosferuli garsis 

haeri, Senoba-nagebobebSi arsebuli haeris garda, xolo “mavne 

nivTierebaSi” – gafrqveuli nebismieri nivTiereba, romelic axdens 

an romelmac SeiZleba moaxdinos uaryofiTi gavlena adamianis 

janmrTelobasa da bunebriv garemoze [68]. 

 atmosferul haerSi mavne nivTierebaTa wliuri gafrqvevis 

zRvruli mniSvnelobis anu zRvrulad dasaSvebi gafrqvevis ( )Φ  

normebis da wliuri gafrqvevis droebiT SeTanxmebuli 

mniSvnelobebis anu droebiT SeTanxmebuli gafrqvevis ( )Θ  normebis 

dadgenis kriteriumad, miRebulia atmosferul haerSi mavne 

nivTierebaTa zRvrulad dasaSvebi koncentraciis ( )Ξ  normebi. 
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zRvrul [69,70,71,72,73,74]-Si dasaSvebi gafrqvevis normebis 

dadgenisaTvis, unda sruldebodes Semdegi piroba: 

,1C

m

m ≤
Ξ

        (2.1) 

sadac mC  - aris atmosferos miwispira fenaSi mavne nivTierebebis 

gaangariSebuli maqsimaluri koncentraciaa (mg/m3), dabinZurebis 

yvela wyaros erTobliobidan; mΞ  - Sesabamisi mavne nivTierebebis 

maqsimaluri erTjeradi zRvrulad dasaSvebi koncentraciaa (mg/m3). 

atmosferul haerSi erTdroulad ramdenime jamuri 

zemoqmedebis mqone mavne nivTierebis arsebobisas, unda sruldebodes 

Semdegi piroba: 

.1C...CC

mn

mn

2m

2m

1m

1m ≤+++
ΞΞΞ

      (2.2) 

sadac mn2mma C,...,C,C  - tolia atmosferos erTsa da imave adgilas 

mavne nivTierebebis gaangariSebuli maqsimaluri koncentraciebis 

(mg/m3); mn2m1m ,...,, ΞΞΞ  - mavne nivTierebebis Sesabamisi maqsimaluri 

erTjeradi zRvrulad dasaSvebi koncentraciebi (mg/m3). 

 atmosferul haerSi fonuri koncentraciis ( )fC  arsebobis 

SemTxvevaSi, formula (2.1)-Si mC -is nacvlad unda aviRoT 1f1m CC +  da 

analogiurad formula (2)-Si. 

 mokled ganvixiloT calkeuli wertilovani dabinZurebis 

wyarodan mavne nivTierebaTa gafrqveviT gamowveuli atmosferos 

dabinZurebis gaangariSebis meTodika [75,76], romelSic Cvens mier 

Setanilia garkveuli cvlilebebi. kerZod, dazustebulia empiriul 

masalaze dayrdnobiT miRebuli empiriuli damokidebulebebi da 

dazustebulia garkveuli koeficientebi. 

 mavne nivTierebebis miwispira koncentraciis maqsimaluri 

mniSvneloba mC  (mg/m3), romelic miiRweva araxelsayrel 

meteorologiur pirobebSi calkeuli mrgvali milyelis mqone 

dabinZurebis wyarodan gafrqvevisas am wyarodan daSorebul mX  

manZilze, ganisazRvreba Semdegi formuliT: 
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,
TQH

AMFmnC
1

2m ∆
η

=       (2.2) 

sadac A  - aris atmosferos temperaturuli stratifikaciis 

koeficienti (wm2/3 grad1/3 mg/g). saqarTvelosaTvis miiReba, rom A=200; 

M  - drois erTeulSi atmosferoSi gafrqveuli mavne nivTierebis 

masa (g/wm); F  - atmosferul haerSi mavne nivTierebebis daleqvis 

siCqaris uganzomilebo koeficienti (sxvadasxva pirobebSi 3F1 ≤≤ ); 

H  - gafrqvevis wyaros simaRle miwis zedapiridan (m); T∆  - 

gafrqveuli narevis temperaturasa da garemo haeris temperaturas 

Soris sxvaoba ( )Co ; η  - narevis gabnevaze adgilis reliefis 

gavlenis amsaxveli uganzomilebo koeficienti. Tu geodeziuri 

qanobi ar aRemateba 0,05-s, maSin η =1. sxva SemTxvevaSi saWiroa 

Semasworebeli koeficientis gamoyeneba. Q  - narevis xarji (m3/wm), 

romelic ganisazRvreba formuliT ,V
4
DQ

2π
=  sadac D  - aris 

gafrqvevis wyaros milyelis diametri (m); V  - gafrqvevis wyaros 

milyelidan narevis gamosvlis saSualo siCqare (m/wm) [42]; m  da n  - 

milyelidan narevis gamosvlis pirobebis amsaxveli koeficientebi.  

 mavne nivTierebaTa koncentraciebisaTvis, dasazustebelia 

gafrqvevis wyaros efeqturi simaRle. igi warmoadgens sakuTriv 

realuri gafrqvevis wyaros (mili, sanTeli da a.S.) geometriuli H  

simaRlisa da im simaRlis namats ( )H∆ , romelic iqmneba gazis 

nakadis siCqariT: HHHEFF ∆+= . e.i. zeviT moyvanil Sesabamis 

gamosaxulebebSi yvelgan sidide H  unda Seicvalos sididiT EFFH . 

magaliTisaTvis, Cvens mier, Catarebulia angariSi yazax-saguramos 

tranzituli gazsadenis siaxloves mdebare msxvili dasaxlebuli 

punqtisaTvis, kerZod q. TbilisisaTvis, vinaidan mavne nivTierebebis 

gabnevis pirobebis ganmsazRvreli meteorologiuri pirobebi 

cnobilia mxolod am regionisaTvis. cxril 1-Si moyvanilia am 

sidideTa naturuli mniSvnelobebi. 
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cxrili 1  

# qaris saSualo wliuri Taiguli, % parametrebis 
mniSvnelobebi 
 

1 qaris saSualo wliuri Taiguli, %  
2 -CrdiloeTi    26 
3 -Crdilo-aRmosavleTi    3 
4 -aRmosavleTi    4 
5 -samxreT-aRmosavleTi    25 
6 -samxreTi    8 
7 -samxreT-dasavleTi    2 
8 -dasavleTi    4 
9 -Crdilo-dasavleTi    28 
10 qaris siCqare (mravalwliuri monacemebis 

mixedviT), romlis gadametebis 

ganmeoradoba Seadgens 5%-s U  (m/wm) 

   8 

  

 amgvarad haerSi mavne nivTierebebis gabnevis angariSisaTvis 

saWiro sawyisi monacemebia: 

 - magistraluri gazsadenebis situaciuri ruka-sqema; 

 - magistraluri gazsadenebis teqnologiuri procesis ruka-

sqema; 

 - magistraluri gazsadenis ganlagebis raionebis 

meteorologiuri parametrebi; 

 - magistraluri gazsadenidan atmosferul haerSi mavne 

nivTierebaTa gafrqvevis parametrebi; 

 - atmosferul haerSi mavne nivTierebaTa zRvrulad dasaSvebi 

koncentraciis normebi. 

atmosferul haerSi mavne nivTierebaTa gabnevis angariSi 

warmoebs mavne nivTierebebis gabnevis sxvadasxva pirobebisaTvis, 

airCeva ra am pirobebidan yvelaze araxelsayreli, romlisTvisac 

warmoebs atmosferul haerSi mavne nivTierebaTa SesaZlo 

maqsimaluri koncentraciis gaangariSeba. 

 atmosferul haerSi mavne nivTierebaTa zRvrulad dasaSvebi 

koncentraciis normad sanitaruli normebidan (СН 245-63, СН 245-71) 

miiCneva dasaxlebul punqtebSi mavne nivTierebebis maqsimaluri 

erTjeradi zRvrulad dasaSvebi koncentraciis norma. imasTan 

dakavSirebiT, rom dasaxlebul punqtebSi meTanisaTvis ( )4CH  

maqsimaluri erTjeradi zRvrulad dasaSvebi koncentraciis norma 
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ar aris dadgenili da, Sesabamisad, sanitarul normebSi (СН 245-71) 

ar aris mocemuli, amitom meTanisaTvis zRvrulad dasaSvebi 

koncentraciis normad aiReba zRvrulad dasaSvebi koncentraciis 

norma samuSao zonisaTvis, romelic, Tanaxmad sanitaruli normebisa 

(СН 245-63) tolia 300 mg/m3 [9].  

 Cveni mizania arsebuli meTodikis modificireba garkveuli 

mosazrebebis gamo, romelic aaxlovebs arsebul idealizacias 

realur situaciasTan. 

 magistraluri gazsadenebis eqspluataciis dros adgili aqvs 

bunebrivi gazis rogorc organizebul, aseve araorganizebul 

gafrqvevebs. organizebul gafrqvevebs adgili aqvs gazsadenis 

kapitaluri SekeTebis, koroziuli da sxva saxis dazianebis 

likvidaciis, mtverdamWer da kondensatis SemkrebTa gaqrevis da 

hidratis warmoqmnis gauvnebelyofis dros. araorganizebuli 

gafrqvevis SemTxvevebs adgili aqvs gazis gaJonvebisas. miRebulia, 

rom radganac organizebuli gafrqvevis wamuri intensivoba (7420 g/wm) 

Zalzed aRemateba araorganizebuli gafrqvevebis wamur intensivobas 

(1,063 g/wm 1 km-ze), amitom gaangariSebas awarmoeben organizebuli 

gafrqvevis wyaroebisaTvis. 

 aRniSnuli mosazreba Cveni azriT mcdaria, radganac:  

 1. Tu gaviTvaliswinebT magistralis mTlian sigrZes (≈ 1940 km),  

jamuri araorganizebuli gafrqveva daaxloebiT 2062 g/wm Seadgens, 

rac organizebuli gafrqvevis daaxloebiT 28%-ia.  

 2. mxedvelobaSia misaRebi, rom araorganizebuli gafrqveva ar 

SeiZleba CaiTvalos Tanabrad ganawilebulad mTliani magistralis 

gaswvriv, aramed warmoqmnili koroziuli xvrelebis arsebobis gamo 

warmoadgens Seyursul, wertilovan, garkveuli drois ganmavlobaSi 

moqmed gafrqvevis wyaroebs. amitom lokaluri dabinZurebis 

maqsimaluri koncentracia iqneba meti (da SesaZlebelia gacilebiT 

metic) vidre am wyaroebis gauTvaliswineblad miRebuli Sedegi. 

Cvens mier SemoTavazebuli modificireba eyrdnoba Semdeg 

mosazrebebs, romelTa gamo mniSvnelovnad Seicvleba adre 

ganxiluli meTodikis msvleloba. 
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 1. arsebuli moyvanili naturuli gamokvlevebis Tanaxmad, 

SesaZlebelia cnobilad CaiTvalos koroziuli xvrelebis 

ganlagebis albaTuri maxasiaTeblebi; 

 2. aseve SesaZlebelia cnobilad CaiTvalos koroziuli 

xvrelebis diametrebis albaTuri maxasiaTeblebi; 

 3. naturuli gamokvlevebis Tanaxmad SesaZlebelia cnobilad 

CaiTvalos koroziuli xvrelebis adgilmdebareobebis albaTuri 

maxasiaTeblebi; 

4. gaangariSebis Sedegebi warmoadgenen ganxiluli meTodikis 

Sedegebis da SemoTavazebuli damatebiTi gaangariSebis 

superpozicias. 

 TanmimdevrobiT mivyveT modificirebuli meTodikis 

msvlelobas. vTqvaT, vixilavT magistraluri gazsadenis garkveul 

ubans, romlisTvisac dawvrilebiT Seswavlilia koroziuli 

xvrelebis albaTuri maxasiaTeblebi. 

 1. radganac cnobilia koroziuli xvrelebis adgilmdebareobis 

albaTobis ganawilebis simkvrive, amitom SemTxveviTi ricxvebis 

cxrilis gamoyenebiT SesaZlebelia ganvsazRvroT arCeul ubanze 

koroziuli xvrelebis raodenoba da maTi ganlagebis koordinatebi; 

 2. radganac cnobilia koroziuli xvrelebis diametrebis 

albaTobis ganawilebis simkvrive, amitom SemTxveviTi ricxvebis 

cxrilis gamoyenebiT], SesaZlebelia ganvsazRvroT arCeul ubanze 

ukve dadgenili koroziuli xvrelebis diametrebis mniSvnelobebi; 

 3. TviTeuli koroziuli xvrelisaTvis, rogorc wertilovani 

gafrqvevis wyarosaTvis, warmoebs miwispira mavne nivTierebis 

(meTanis) koncentraciebis velis gansazRvra; 

 4. arsebuli meTodologiis Tanaxmad, warmoebs organizebuli 

gafrqvevisaTvis miwispira mavne nivTierebis (meTanis) 

koncentraciebis velis gansazRvra; 

 5. orive meTodiT miRebuli miwispira mavne nivTierebis 

(meTanis) koncentraciebis velebis superpoziciiT, miiReba saboloo, 

realuri miwispira mavne nivTierebis (meTanis) koncentraciebis veli. 
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modificirebuli meTodikis TvalsaCino ilustrirebisaTvis 

ganvixiloT saqarTvelos magistraluri gazsadenis zeviT aRniSnuli 

10 km-iani ubani. 

arsebuli meTodikiT gaangariSebuli mniSvnelobebis 

Sesabamisad, maqsimaluri koncentracia ar aRemateba zRvrulad 

dasaSvebi koncentraciis 37%-s, rac dasaSvebia normebis mixedviT. 

vnaxoT, Tu ra cvlilebas Seitans araorganizebuli gafrqvevis 

gaTvaliswineba. qaris Taiguli mxedvelobaSi miiReba moyvanili 

monacemebis Sesabamisad. 

ganvixiloT analogiuri angariSi Cvens mier zeviT aRniSnuli 

damatebebis gaTvaliswinebiT. magaliTisaTvis gaviTamaSoT ori 

scenari [77,78,79,80]: 

 1. CavTvaloT, rom koroziul xvretebs gaaCniaT erTi da igive 

diametri da isini ganlagebulia gansaxilveli ubnis gaswvriv 

Tanabrad (adre aRniSnuli manZili maT Soris da maTi diametrebi 

miviCnioT Sesabamisad maTi maTematikuri molodinebis tolad: =D

4,7mm ; =L 3,4km. e.i. miCneulia, rom erT-erTi xvreli moTavsebulia 

ubnis SuaSi ([81,82,83] – naSromebis Sesabamisad).  

 2. gaviTamaSoT scenari SemTxveviT ganawilebuli ricxvebis 

Sesabamisad. am SemTxvevaSi gveqneba: =1D 3,4 mm; =2D 5,1 mm ; =3D 7,4 mm; 

=1L 3,8 km; =2L 5,9 km ([81,82,83]. naSromebis Sesabamisad) 

 nax.22-ze naCvenebia mavne nivTierebebis gafrqvevis 

koncentraciebis velebi, qaris Taigulis gaTvaliswinebiT. 

gamoyenebulia zeviT naxsenebi superpoziciis principi. aSkarad Cans 

gansxvaveba ganxilul pincipulad gansxvavebul or meTods Soris. 

kerZod, maqsimaluri koncentracia am SemTxvevaSi daaxloebiT 80%-

mde izrdeba. Tu gaviTvaliswinebT, rom sakurorto da sarekreacio 

zonebSi unda Sesruldes piroba 8,0
C

m

m ≤
Ξ

, situacia uaxlovdeba 

saSiSs. 
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nax.22 mavne nivTierebebis gafrqvevis kocentraciebis velebi, qaris 

Taigulis gaTvaliswinebiT   

 amrigad, ganxiluli magaliTidan Cans Cven mier 

SemoTavazebuli meTodis upiratesoba arsebulTan. igi iZleva 

realurTan gacilebiT miaxloebul suraTs da ufro saimedoa 

garemosdacviTi TvalsazrisiT. 
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თავი III. გაზმომარაგების ობიექტების ეკოლოგიური რისკ- 

ფაქტორი და თვისობრივი მოდელის შეფასება 

 

3.1. მაგისტრალური გაზსადენის ეკოლოგიური რისკ-ფაქტორი და 

თვისობრივი მოდელის შეფასების ამოცანა 

 

   

  garemoze zemoqmedebis Sefaseba unda Sesruldes qveyanaSi 

arsebuli kanonmdeblobis da saerTaSoriso standartebis 

Sesabamisad. [86]. [87]. [88]. 

 dReisaTvis arsebobs garemoze zemoqmedebis Sefasebis metad 

miaxloebiTi meTodebi. miuxedavad imisa, rom sakiTxs gaaCnia didi 

saerTaSoriso mniSvneloba da ekologiuri eqspertizis gareSe 

SeuZlebelia ganxorcieldes nebismieri metad Tu naklebad 

mniSvnelovani proeqti. [89,90],91,92]. 

 CavTvaloT, rom risk-faqtori aris garemoSi ekologiuri 

Carevis albaToba. 

 ganvixiloT magistraluri gazsadenebis droSi funqcionirebis 

sruli cikli. romelic moicavs Semdeg etapebs: mSenebloba, obieqtis 

gaSveba eqspluataciaSi, reabilitacia da bolos, eqspluataciis 

Semdgomi periodi. 

 risk-faqtoris droSi cvlilebis sqema naCvenebia nax.23-ze. 

ganvixiloT Semdegi wanamZRvrebi: 1. risk-faqtori warmoadgens 

stoqastikur sidides; 2. yvelaze mniSvnelovani garemoSi Carevis 

albaToba aris obieqtis mSeneblobis stadiaze; 3. obieqtis 

eqspluataciaSi gaSvebis Semdeg, risk-faqtoris albaToba mcirdeba; 

4. obieqtis eqspluataciis dawyebis Semdeg, risk-faqtoris albaToba 

izrdeba; 5. obieqtis narCeni resursis bolomde amowurvisas, 

magistraluri gazsadenebis risk-faqtori aRwevs mis maqsimalur 

mniSvnelobas; 6. magistraluri gazsadenebis konservaciis 

dasrulebisas, SesaZlebelia  Seqcevadi  an Seuqcevadia varianti.  
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nax. 23. integraluri risk-faqtoris cvlileba droSi: 1. mSeneblobis stadia; 2. 

misaxmirisi periodi; 3. normaluri eqspluataciis sawyisi etapi; 4. eqspluataciis 

periodi; 5. eqspluataciis damTavreba; 6. konservirebis stadia; 7. narCeni 

zemoqmedeba 

 
 aucileblad unda aRiniSnos, rom warmodgenili sqema 

gviCvenebs, rom Cven ganvixilavT risk-faqtoris integralur sidides. 

                 

nax. 24. lokaluri risk-faqtoris cvlileba magistraluri 

gazsadenebis sigrZis gaswvriv: 1. mewyeri; 2. niadagis winaRoba 

 

 warmodgenili sqema Sedgeba avariebiT gamowveuli lokaluri 

risk-faqtorebisgan, romlebic icvleba magistraluri gazsadenebis 

sigrZis mixedviT. aseTi tipiuri sqema warmodgenilia nax. 24-ze. 

ganvixiloT daugegmavi avariis SemTxveva, romelsac SeiZleba moyves 
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personalis dazianeba, magistraluri gazsadenebis garemos 

dabinZureba. avariebis mizezebi SeiZleba iyos; liTonis korozia, 

samSeneblo sasoflo-sameurneo samuSaoebi, stiqiuri ubedurebebi 

(magaliTad miwisZvra, mewyeri da a.S.).  

 davubrundeT nax.24-s. masze, TvalsaCinoebisaTvis, naCvenebia 

lokaluri risk-faqtoris cvlileba sigrZisa da drois mixedviT 

magistraluri gazsadenebisaTvis. Cven magaliTisaTvis vixilavT 

mxolod ori gavlenis risk-faqtors (mewyeri da niadagis winaRoba). 

cxadia, rom amgvari faqtori SeiZleba gvqondes sakmaod bevri 

(zogierTi maTgani ukve CamoTvlilia zeviT). integraluri risk-

faqtoris meTodis gansazRvra mdgomareobs SemdegSi:  

 1. SemuSavdeba yvela SesaZlo albaTobis simkvrivis 

ganawilebis mrudebis superpozicia; 

 2. ganisazRvreba aRniSnuli albaTobis simkvrivis ganawilebis 

mrudebis gadafarvis farTobi; 

 3. aRniSnuli miRebuli sidideebis (lokaluri risk-faqtorebis 

mniSvnelobebi) jami, ricxobrivad gautoldeba integralur risk-

faqtors; 

 4. sxvaoba daniSnuls (normatiuls) da miRebul risk-faqtors 

Soris, gviCvenebs magistraluri gazsadenebis mdgomareobas. 

 bunebrivia, rom rac ufro mcirea aRniSnuli sxvaoba, miT ufro 

kargia magistraluri gazsadenebis mdgomareoba. 

 SemoTavazebuli meTodika sakmaod Sromatevadia, Tumca yvela 

magistralur gazsadens gaaCnia ekologiuri monitoringis samsaxuri 

da informaciis miReba SesaZlebelia.  

 

3.2. riskebi bunebrivi gazis seqtorSi 

 

3.2.1. riskis analizis cnebani,  riskebi bunebrivi gazis seqtorSi 

 

 avaria gazmomaragebis obieqtze – warmoadgens nagebobis an 

teqnikuri mowyobilobebis rRvevas, romelsac SesaZloa axldes 

arakontrolirebadi afeTqeba an saSiSi (mavne) nivTierebebis 
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atmosferoSi gafrqveva. gazmomaragebis obieqtSi SemdgomSi 

igulisxmeba - magistraluri gazsadeni, gazgamanawilebeli qseli, 

sakompresoro sadguri, miwisqveSa gazis sacavi da a.S. 

 avariis riskis analizi – safrTxis identifikaciis procesi da 

avariis riskis Sefaseba safrTxis mqone obieqtze, calkeuli 

pirebisaTvis, pirTa jgufisaTvis, qonebisaTvis an garemosTvis. 

 avariis saSiSroebis identifikacia – obieqtze avariis 

saSiSroebis gamovlena, dadastureba da misi maxasiaTeblebis 

dadgenis procesi. 

 avariis riskis Sefaseba – avariis safrTxis realizaciis 

Sedegebi calkeuli pirebisaTvis, pirTa jgufisaTvis, qonebisaTvis an 

garemosTvis; simZimis xarisxis dadgenis procesi. riskis Sefaseba 

Seicavs albaTobis (an sixSiris), Sedegebis da maTi erTobliobis 

analizs.  

 avariis misaRebi riski – riski, romlis done dasaSvebia da 

dasabuTebulia gamomdinare socialur-ekonomikuri mosazrebebidan. 

obieqtis eqspluataciis riski dasaSvebia, Tu obieqtis 

eqspluataciidan miRebuli sargeblis gamo, sazogadoeba mzad aris 

wavides am riskze. 

 - avariis riski – safrTxis zoma, romelic axasiaTebs obieqtze 

avariis warmoqmnis SesaZleblobas da misi Sedegebis simZimes. avariis 

riskis ZiriTadi raodenobrivi maxasiaTeblebia: 

 - teqnikuri riski – teqnikuri mowyobilobebis garkveuli 

donis Sedegebis mqone mtyunebis albaToba, obieqtis garkveuli 

drois funqcionirebis ganmavlobaSi; 

- individualuri riski – calkeul adamianze saSiSi 

zemoqmedebis sixSire, avariis safrTxis faqtorebis gamo; 

- potenciuri teritoriuli riski (anu potenciuri riski) – 

teritoriis garkveul adgilze avariis damazianebeli faqtorebis 

realizaciis sixSire;  

 - koleqtiuri riski – damazianebeli faqtorebis mosalodneli 

raodenoba garkveuli drois ganmavlobaSi, SesaZlo avariebis 

Sedegad; 
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 - socialuri riski, an N/F  mrudi - F  xdomilebis (romlis 

Sedegad daSavda ara nakleb N  adamianisa) realizaciis sixSiris 

damokidebuleba N  ricxvTan. es maxasiaTebeli axasiaTebs 

saSiSroebis realizaciis Sedegebis simZimes (katastrofulobas); 

  - mosalodneli zarali – SesaZlo avariis Sedegad miRebuli 

zaralis maTematikuri molodini, garkveuli drois periodis 

ganmavlobaSi [93]. 

 avariebis riskis analizi (SemdgomSi riskis analizi) 

obieqtebze  warmoadgens samrewvelo usafrTxoebis Semadgenel 

nawils. riskis analizis arsi mdgomareobs SemdegSi: yvela 

misawvdomi informaciis sistematuri gamoyeneba saSiSroebis 

identifikaciisaTvis da arasasurveli xdomilebebis riskis 

SefasebisaTvis. riskis analizis Sedegebi gamoiyeneba obieqtebis 

deklarirebisas, samrewvelo usafrTxoebis eqspertizisas, 

usafrTxoebis uzrunvelyofis teqnikuri gadawyvetilebis 

dasabuTebisaTvis, dazRvevisaTvis, usafrTxoebis ekonomikuri 

analizisas kriteriumebiT `Rirebuleba usafrTxoeba mogeba~, 

sameurneo moRvaweobis garemoze zemoqmedebis Sefasebisas da sxva 

iseTi procedurebisas, romlebic dakavSirebulia usafrTxoebis 

analizTan. 

 riskis analizis ZiriTadi amocanaa gadawyvetilebis mimReb 

pirebs miawodos Semdegi informacia: 

 - obieqturi informacia obieqtis samrewvelo usafrTxoebis 

Sesaxeb; 

 - monacemebi usafrTxoebis TvalsazrisiT yvelaze `sust~ 

adgilebisaTvis da momentebisaTvis; 

 -  dasabuTebuli informacia riskis Sesamcireblad. 

 

3.2.2. riskis analizis Catarebis Tanmimdevroba 

 

 riskis analizis Semdegi ZiriTadi etapebia: samuSaoTa dagegmva 

da organizacia; saSiSroebebis identifikacia; riskis Sefaseba; 

riskis Semcirebis rekomendaciebis SemuSaveba. 
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 riskis dagegmvis etapze unda Sesruldes Semdegi samuSaoebi: 

ganisazRvros obieqti da Sesruldes misi zogadi aRwera; aRiweros 

mizezebi da problemebi, romlebmac gamoiwvies riskis analizis 

Catarebis aucilebloba; ganisazRvros da aRiweros obieqtis Sesaxeb 

informaciis wyaroebi; mieTiTos sawyisi monacemebis, finansuri 

resursebis da sxva garemoebebis SemosazRvrulobebi, romlebic 

ganapirobeben riskis analizis detalur siRrmes da sisavses; 

mkafiod ganisazRvros Casatarebeli riskis analizis mizani da 

amocanebi; dasabuTdes riskis analizis gamoyenebuli meTodebi; 

ganisazRvros misaRebi riskis kriteriumebi [94]. 

 riskis analizis xarisxis uzrunvelsayofad, saWiroa 

gamoviyenoT avariebis warmoqmnis da ganviTarebis kanonzomierebebi. 

Tu arsebobs riskis analizis Sedegebi msgavsi obieqtisaTvis 

analogiur teqnikuri saSualebebis arsebobis pirobebSi, maSin isini 

SesaZlebelia gamoviyenoT sawyisi informaciis saxiT, magram amave 

dros unda dasabuTdes, rom obieqtebi da procesebi msgavsia.  

 e.w. obieqtis ganlagebisas (investiciebis dasabuTeba anu 

winasaproeqto piroba) an proeqtirebis etapze, riskis analizis 

mizani, rogorc wesi, Semdegia: saSiSroebebis gamovlena da riskis 

raodenobrivi aprioruli Sefaseba avariis damazianebeli faqtorebis 

zemoqmedebis gaTvaliswinebiT personalze, mosaxleobaze, qonebaze 

da garemoze; miRebuli gadawyvetilebebis miRebis sakmarisobis 

analizis Sedegebis aRricxvis uzrunvelyofa da obieqtis ganlagebis 

optimaluri variantebis SerCeva teqnikuri mowyobilobebis, 

nagebobebis, garemos sxva obieqtebis ganlagebis da ekonomikuri 

efeqturobis gaTvaliswinebiT; instruqciebis, teqnikuri 

reglamentebis da avariuli situaciebis likvidaciis gegmebis 

SesamuSaveblad saWiro informaciiT uzrunvelyofa; alternatiuli 

winadadebebis Sefaseba obieqtis ganlagebis da teqnikuri 

gadawyvetilebebis mixedviT. 

 obieqtis eqspluataciaSi Seyvanisas (an gamoyvanisas), riskis 

analizis mizani, rogorc wesi, Semdegia: saSiSroebebis gamovlena da 

avariis Sedegebis Sefaseba, obieqtis funqcionirebis wina etapze 
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miRebuli riskis Sefasebis dazusteba; eqspluataciis pirobebis 

samrewvelo usafrTxoebis moTxovnebTan Sesabamisobis Semowmeba; 

eqspluataciaSi Seyvanis (an gamoyvanis) instruqciebis SemuSaveba da 

dazusteba. 

 obieqtis eqspluataciisas an rekonstruqciisas riskis 

analizis mizani, rogorc wesi, Semdegia: eqspluataciis pirobebis 

samrewvelo usafrTxoebis moTxovnebTan Sesabamisobis Semowmeba; 

ZiriTadi saSiSroebebis da riskebis Sesaxeb informaciis dazusteba. 

zedamxedvelobis organoebis moqmedebis organizaciis Sesaxeb 

rekomendaciebis SemuSaveba; saorganizacio struqturebSi 

cvlilebebis, praqtikuli muSaobis da teqnikuri momsaxurebis 

efeqtis Sefaseba samrewvelo usafrTxoebis sistemis srulyofis 

TvalsazrisiT. 

 riskis analizis meTodebis Sefasebisas saWiroa 

gaviTvaliswinoT gansaxilveli obieqtebis  miznebi, analizis 

amocanebi, gansaxilveli obieqtebis sirTule, aucilebeli 

monacemebis arseboba da analizis Casatareblad mowveuli 

specialistebis kvalifikacia. dagegmvis etapze gamovlenil unda 

iqnas marTvis misaRebi gadawyvetilebebi da amisTvis saWiro sawyisi 

da gamosasvleli monacemebi.  

 dasaSvebi (misaRebi) riskis kriteriumis SerCevis da 

gansazRvris ZiriTadi moTxovnaa – misi dasabuTeba da 

gansazRvradoba. am dros dasaSvebi (misaRebi) riskis kriteriumi 

SeiZleba ganisazRvros normatiuli dokumentaciis mixedviT an 

ganisazRvros dagegmvis etapze, riskis analizis etapze, analizis 

Sedegebis miRebis procesSi. dasaSvebi riskis kriteriumi unda 

ganisazRvros im pirobebis erTobliobidan, romlebic Seicaven 

usafrTxoebis garkveul moTxovnebs da saSiSroebis raodenobriv 

maxasiaTeblebs. dasaSvebobis (misaRebobis) piroba SeiZleba 

gamoisaxos usafrTxoebis garkveuli moTxovnebis Sesrulebis 

pirobebiT, maT Soris raodenobrivi kriteriumebis.  

 dasaSvebi (misaRebi) riskis kriteriumis gansazRvris pirobebia: 

samrewvelo usafrTxoebis normebi da wesebi, an analizis sferoSi 
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arsebuli usafrTxoebis sxva dokumentebi; monacemebi momxdar 

avariebze, incidentebze da maT Sedegebze; praqtikuli moRvaweobis 

gamocdileba; obieqtis eqspluataciis Sedegad miRebuli socialur-

ekonomikuri sargebeli. 

 

3.2.3. saSiSroebebis identifikacia 

 

 saSiSroebebis identifikaciis ZiriTadi amocanebia – 

saSiSroebis yvela wyaros da gzis (scenarebis) realizaciebis 

gamovlena da mkafio aRwera. es aris analizis yvelaze 

sapasuxismgeblo etapi, radganac am etapze  gamouvleneli 

saSiSroebebi SemdgomSi aRar ganixileba. identifikaciisas, saWiroa 

ganisazRvros teqnologiuri sistemis romeli elementebi, teqnikuri 

mowyobilobebi, teqnologiuri blokebi an procesebi moiTxoven 

seriozul analizs, xolo romelni ar arian saintereso 

usafrTxoebis TvalsazrisiT [95]. 

 saSiSroebebis identifikaciis Sedegebia: arasasurveli 

xdomilebebis nusxa; saSiSroebebis wyaroebis, riskis faqtorebis, 

arasasurveli xdomilebebis warmoqmnis da ganviTarebis pirobebis 

aRwera (magaliTad SesaZlo avariebis scenarebi); saSiSroebis da 

riskis winaswari Sefaseba (magaliTad saSiSroebebis 

identifikaciisas, aucileblobis SemTxvevaSi, unda iyos 

warmodgenili gamoyenebuli nivTierebebis saSiSroebis maCveneblebi, 

avariis calkeuli scenarebis Sedegebis Sefaseba da a.S.). 

 saSiSroebebis identifikacia sruldeba moqmedebis Semdgomi 

mimarTulebis SerCeviT. kerZod, Semdgomi moqmedebebis variantebi 

aseTia: saSiSroebebis umniSvnelobis an mopovebuli winaswari 

Sefasebebis sakmarisobis gamo, gadawyvetileba Semdgomi analizis 

Sewyvetis Sesaxeb; gadawyvetileba, saSiSroebebis da riskis 

Sefasebis ufro detaluri analizis Sesaxeb; saSiSroebebis 

Semcirebis winaswari rekomendaciebis SemuSaveba. 

riskis Sefasebis ZiriTadi amocanebi dakavSirebulia SemdegTan: 

inicirebuli da yvela arasasurveli xdomilebis warmoqmnis 
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sixSiris gansazRvra; arasasurveli xdomilebebis warmoqmnis 

Sedegebis Sefaseba; riskis Sefasebis ganzogadeba. 

arasasurveli xdomilebebis sixSiris gansazRvrisaTvis 

rekomendirebulia gamoviyenoT: statistikuri monacemebi 

teqnologiuri sistemis avariulobis da saimedoobis Sesaxeb, 

romlebic Seesabamebian obieqts da misi moqmedebis sferos; 

`xdomilebebis xis~, `mtyunebebis xis~ analizis logikuri meTodebi, 

avariebis warmoqmnis imitaciuri modelebi sistemaSi `adamiani-

manqana~; saeqsperto Sefasebebi dargis specialistebis azris 

gaTvaliswinebiT. 

 Sedegebis Sefaseba Seicavs adamianebze, qonebaze da garemoze 

SesaZlo zemoqmedebis analizs. Sedegebis SefasebisaTvis 

aucilebelia Sefasdes arasasurveli xdomilebebis efeqtebi 

(mtyunebebi; teqnikuri mowyobilobebis, Senobebis, nagebobebis rRveva; 

xanZari; afeTqebebi; mavne nivTierebebis gafrqveva da a.S.); Sefasdes 

obieqtebi, romlebsac gaaCniaT saSiSroeba. avariis Sedegebis 

analizisas aucilebelia avariuli procesebis damazianebeli 

faqtorebis Seswavla rRvevis modelebis da maTi SemosazRvrulobis 

gaTvaliswinebiT. aucilebelia gaviTvaliswinoT da 

SeZlebisdagvarad gamovavlinoT Sedegebis masStabebis kavSiri maTi 

warmoqmnis sixSiresTan. 

 avariebis riskis ganzogadoebuli Sefaseba (anu riskis xarisxi) 

unda asaxavdes samrewvelo usafrTxoebis mdgomareobas, 

arasasurveli xdomilebebis riskis yvela maCveneblebis 

gaTvaliswinebiT da unda emyarebodes Sedegebs; yvela arasasurveli 

xdomilebis (avariebis scenarebi) riskis maCveneblebis integrirebiT, 

maTi urTierTgavlenis gaTvaliswinebiT; miRebuli Sedegebis 

ganuzRvrelobis da sizustis analizs; eqspluataciis pirobebis 

samrewvelo usafrTxoebasTan da dasaSvebi (misaRebi) riskis 

kriteriumebTan Sesabamisobis analizs. 

 riskis Sefasebis ganzogadoebisas, SeZlebisdagvarad unda 

gaanalizdes miRebuli Sedegebis ganuzRvreloba da sizuste. 

arsebobs riskis SefasebasTan dakavSirebuli mravali 
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ganuzRvreloba. rogorc wesi, ganuzRvrelobis ZiriTadi wyaroebia 

mowyobilobis saimedoobis da adamianebis Secdomebis Sesaxeb 

arasrulyofili informacia, miRebuli mosazrebebi da avariuli 

procesis gamoyenebuli modelebis daSvebebi. imisaTvis, rom moxdes 

riskis Sefasebis Sedegebis swori interpretireba, aucilebelia 

ganuzRvrelobebis da maTi mizezebis xasiaTis swori gaazreba. 

ganuzRvrelobis wyaroebi unda identificirdes, Sefades da aisaxos 

SedegebSi (magaliTad `adamianis faqtori~). 

 

 

3.2.4. riskis Sesamcirebeli rekomendaciebis SemuSaveba 

  

riskis Sesamcirebeli rekomendaciebis SemuSaveba warmoadgens 

riskis analizis daskvniT etaps. riskis Sesamcirebel zomebs 

SeiZleba gaaCndes teqnikuri da organizaciuli xasiaTi.  

 riskis Sesamcirebeli rekomendaciebis (zomebis) SemuSavebisas 

aucilebelia gaviTvaliswinoT, rom resursebis SemosazRvrulobis 

gamo, pirvel rigSi unda SemuSavdes umartivesi da mcire xarjebTan 

dakavSirebuli rekomendaciebi, xolo Semdeg perspeqtiuli zomebi. 

xSir SemTxvevaSi usafrTxoebis uzrunvelyofis zomebi, rogorc 

wesi, warmoadgenen avariis prevenciis zomebs. dasanergad SerCeul 

dagegmil usafrTxoebis zomebs gaaCniaT Semdegi prioritetebi: 1) 

avariuli situaciis warmoqmnis albaTobis Semcirebis zomebi, 

romlebic Seicaven: incindentis Seqmnis albaTobis Semcirebis 

zomebs; incindentis avariaSi gadazrdis albaTobis Semcirebis 

zomebs. 

2) avariis Sedegebis simZimis Semcirebis zomebi, romlebsac Tavis 

mxriv gaaCniaT Semdegi prioritetebi: zomebi, romlebic 

gaTvaliswinebulia obieqtis proeqtirebisas (magaliTad mzidi 

konstruqciebis an Camketi armaturis SerCeva); zomebi, romlebic 

gaTvaliswinebulia avariis sawinaaRmdego da kontrolis sistemebiT 

(magaliTad gazoanalizatorebi); zomebi, romlebic 
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gaTvaliswinebulia avariis Sedegebis lokalizaciis da 

likvidaciisTvis. 

 riskis Semcirebis aRniSnuli zomebis (RonisZiebebis) 

efeqturobis Sesafaseblad, rekomendirebulia maTi optimizaciis 

Semdegi ori alternatiuli mizani: 1) uzrunvelyofil iqnas obieqtis 

eqspluataciis riskis maqsimaluri Semcireba, arsebuli saxsrebis 

farglebSi; 2)  uzrunvelyofil iqnas obieqtis eqspluataciis riskis 

Semcireba dasaSveb (misaReb) donemde, minimaluri danaxarjebiT [96]. 

 arsebuli saxsrebis pirobebSi an resursis SemosazRvrulobis 

pirobebSi, riskis Semcirebis RonisZiebebis prioritetulobis 

gansazRvra warmoebs Semdegnairad: unda ganisazRvros RonisZiebaTa 

erToblioba, romelTa realizacia SesaZlebelia dafinansebis 

mocemuli moculobebisaTvis; unda moxdes am RonisZiebebis ranJireba 

`efeqturoba-danaxarjebi~ maCveneblis mixedviT; unda moxdes 

SeTavazebuli zomebis efeqturobis dasabuTeba da Sefaseba. 

 

3.2.5. riskis analizis Catarebis meTodebi da riskis maCveneblebi 

 

riskis analizis Catarebis meTodebis SerCevisas aucilebelia 

gaTvaliswinebuli iyos obieqtis funqcionirebis etapebi 

(proeqtireba, eqspluatacia da a.S.), analizis miznebi, obieqtis tipi 

da saSiSroebis xasiaTi, analizisaTvis saWiro resursebis arseboba, 

Semsruleblebis gamocdileba da kvalifikacia, saWiro informaciis 

arseboba da sxva faqtorebi. 

saSiSroebebis identifikaciisa da winawari riskis Sefasebis 

stadiaze, saWiroa riskis Sefasebis da Tvisobrivi analizis iseTi 

meTodebis gamoyeneba, romlebic eyrdnobian gonivrul proceduras, 

dafuZnebuls specialur damxmare saSualebze (anketebi, blankebi, 

instruqciebi da a.S.), da SemsrulebelTa praqtikul gamocdilebis. 

praqtika gviCvenebs, rom riskis analizis rTuli raodenobrivi 

meTodebis gamoyeneba xSirad gvaZlevs riskis maCveneblebis 

mniSvnelobebs, romelTa sizuste rTuli teqnikuri sistemebisaTvis – 

mcirea. amasTan dakavSirebiT, riskis sruli raodenobrivi Sefaseba 



xci 
 

ufro efeqturia saSiSroebis wyaroebis an usafrTxoebis sxvadasxva 

zomebis SedarebisaTvis, vidre obieqtis usafrTxoebis xarisxis 

dadgena. Tumca, riskis Sefasebis raodenobrivi meTodebi Zalze 

sasargebloa, xolo zogierT situaciaSi – erTaderTi misaRebi 

variantia. 

 riskis analizis meTodebis SerCevis da gamoyenebisas saWiroa 

gaTvaliswinebuli iyos Semdegi moTxovnebi: meTodi unda iyos 

dasabuTebuli da Seesabamebodes gansaxilvel saSiSroebebs; meTodis 

mixedviT miRebuli Sedegebi unda iZleodnen Sedegebs, romlebic 

saSualebas iZleva ukeTesad davinaxoT saSiSroebebis realizaciis 

formebi da davsaxoT riskis Semcirebis gzebi; meTodi unda iyos 

ganmeorebadi da Semowmebadi. 

 saSiSroebebis identifikaciis stadiaze saWiroa gamoviyenoT 

qvemoT CamoTvlili riskis analizis Semdegi romelime meTodi:  ` ra 

iqneba, Tu . . .~; saSiSroebebis da muSaunarianobis analizi; 

mtyunebebis tipis da Sedegebis analizi; `mtyunebaTa xis~ analizi; 

`xdomilebaTa xis~ analizi; Sesabamisi eqvivalenturi meTodebi. 

 avariaTa riskis yovelmxrivi Sefaseba dafuZnebulia warmoqmnis 

mizezebis (teqnikuri mowyobilobebis mtyunebebi, personalis 

Secdomebi, gare zemoqmedebani) da avariis ganviTarebis pirobebis 

analizze. imisaTvis, rom xazi gaesvas, rom saqme gvaqvs `gazomvad~ 

sididesTan, gamoiyeneba riskis xarisxis an riskis donis cneba. 

obieqtis, romlis eqspluatacia dakavSirebulia mraval 

saSiSroebasTan, avariis riskis xarisxi ganisazRvreba riskis 

Sesabamisi maCveneblebis gaTvaliswinebiT. 

 ganvixiloT riskis ZiriTadi raodenobrivi maCveneblebis 

daxasiaTeba: 

 1. iseTi saSiSroebebis analizisas, romlebic dakavSirebulia 

teqnikuri mowyobilobebis mtyunebasTan, unda gamoiyos teqnikuri 

riski, romlis maCveneblebis dadgena SesaZlebelia saimedoobis 

Teoriis meTodebiT; 

 2. saSiSroebis erT erTi yvelaze gamoyenebadi maxasiaTebelia 

individualuri riski – calkeuli individis (adamianis) 
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damazianebeli faqtorebis sixSire, saSiSroebis faqtorebis 

zemoqmedebis Sedegad. zogadad, raodenobrivad, individualuri riski 

gamoisaxeba daSavebuli adamianebis ricxvis SefardebiT im adamianTa 

ricxvTan, romlebic ganxiluli periodis ganmavlobaSi imyofebodnen 

riskis qveS. teritoriis mixedviT riskis ganawilebis 

gaangariSebisas, individualuri riski ganisazRvreba potenciuri 

teritoriuli riskiT da saSiSi faqtorebis SesaZlo zemoqmedebis 

areSi adamianis yofnis albaTobiT. individualuri riski, rogorc 

wesi, unda ganisazRvros ara calkeuli adamianisaTvis, aramed 

erTnair pirobebSi myofi adamianTa jgufisaTvis. 

 3. obieqtis da mis mimdebare teritoriaze saSiSroebis 

ganawilebis riskis kompleqsuri maxasiaTebelia - potenciuri 

teritoriuli riski. rogorc wesi, potenciuri riski warmoadgens 

saSiSroebis saSualedo zomas, romelic gamoiyeneba socialuri da 

individualuri riskebis Sefasebisas, msxvili avariebis dros. 

potenciuri riskis da mosaxleobis teritoriaze ganawilebis codna, 

saSualebas iZleva raodenobrivad Sefasdes mosaxleobis socialuri 

riski. amisaTvis unda ganisazRvros TiToeuli saSiSroebis wyarodan, 

TiToeuli scenaris mixedviT daSavebuli pirebis raodenoba 

garkveul N -ze meti, xolo Semdeg ganisazRvreba im xdomilebis, 

romlebSic daSavda adamianebis garkveuli raodenoba, F  sixSiris 

damokidebuleba am N  ricxvze. 

 4. socialuri riski axasiaTebs avariis masStabs da albaTobas 

(sixSires) da ganisazRvreba zaralis ganawilebis funqciiT (e.w. 

N/F  mrudi). 

 5. obieqtis saSiSroebis integralur-raodenobriv zomas 

warmoadgens koleqtiuri riski, romelic gansazRvravs garkveuli 

drois ganmavlobaSi, obieqtze avariis Sedegad daSavebuli pirebis 

mosalodnel raodenobas. 

 6. samrewvelo usafrTxoebis da dazRvevis ekonomikuri 

regulirebis mizniT, mniSvnelovania iseTi riskis maCveneblis 

gamoyeneba, rogoricaa statistikurad mosalodneli zarali 
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RirebulebiT an naturalur maCveneblebSi (zaralis maTematikuri 

molodini). 

 ganvixiloT im ZiriTadi meTodebis daxasiaTeba, romlebic 

gamoiyeneba riskis analizis Catarebisas. 

 1. meTodebi `Semowmebis furceli~ da `ra iqneba, Tu . . .?~ an 

maTi kombinacia miekuTvneba saSiSroebebis Sefasebis raodenobrivi 

meTodebis im jgufs, romlebic eyrdnoba obieqtis eqspluataciis 

pirobebis (an samrewvelo usafrTxoebis proeqtis) Seswavlas. 

 `Semowmebis furclis~ meTodis Sedegia SekiTxvebis da 

pasuxebis CamonaTvali saSiSi samrewvelo obieqtis Sesabamisobaze 

samrewvelo usafrTxoebis moTxovnebTan, da miTiTebebi maTi 

uzrunvelyofis Sesaxeb. meTodi `Semowmebis furceli~ gansxvavdeba 

meTodisagan `ra iqneba, Tu . . .?~, sawyisi informaciis da 

usafrTxoebis darRvevis Sedegebis ufro farTo warmodgeniT. 

 es meTodebi martivia (gansakuTrebiT Tu uzrunvelyofilia 

damxmare formebiT, unificirebuli blankebiT da a.S.), 

araSromatevadia (Sedegebis miReba erT specialists SeuZlia erTi 

dRis ganmavlobaSi) da yvelaze efeqturia cnobili teqnologiis 

obieqtis usafrTxoebis kvlevisas.  

 2. `mtyunebebis tipis da Sedegebis analizis~ meTodi 

gamoiyeneba gansaxilveli teqnikuri sistemis saSiSroebis Tvisobrivi 

analizis dros. am meTodis arsebiTi mxare mdgomareobs sistemis 

yvela Semadgeneli elementis ganxilvaSi, muSaunarianobis (mtyunebis 

tipi da mizezi) da mtyunebis teqnikur sistemaze zemoqmedebis 

gansazRvraSi. 

 analizis Sedegi, rogorc wesi, moicema cxrilebis saxiT, sadac 

CamoTvlilia mowyobiloba, SesaZlo mtyunebis mizezi, sixSire, 

Sedegebi, dazianebis aRmomCeni saSualebebi (signalizatorebi, 

analizatorebi, kontrolis xelsawyoebi da a.S.) da saSiSroebis 

Semamcirebeli RonisZiebebi. 

 mtyunebebis klasifikaciis sistema, kriteriumebiT albaToba-

simZime, unda dakonkretdes TiTeuli obieqtisaTvis misi specifikis 

gamoyenebiT. cxril 16-Si, magaliTis saxiT, moyvanilia donis 
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maCveneblebi (indeqsebi) da kritikulobis kriteriumebi mtyunebis 

albaTobis da Sedegis mixedviT. analizisaTvis gamoyofilia oTxi 

jgufi, romlebsac SesaZlebelia miadges zarali mtyunebidan: 

personali, mosaxleoba, qoneba (mowyobiloba, nagebobebi, Senobebi da 

a.S.), garemo. 

       cxrili 16 

  matrica `albaToba – Sedegis simZime~ 

 

mtyunebis warmoqmnis 
sixSire, 1/weli 

              mtyunebis Sedegis simZime 
katastr-
ofuli 
mtyuneba 

kritikuli 
mtyuneba 

arakriti- 
kuli mtyu- 
neba 

mtyuneba 
umniSvnelo 
SedegiT 

xSiri 
mtyuneba 

   1>           A       A        A       C 

albaTu-
ri mtyu- 
neba 

 
2101 −⋅           A       A        B       C 

SesaZlo 
mtyuneba 

 
43 1010 −− −  

         A       B        B       C 

iSviaTi 
mtyuneba 

54 1010 −− −           A       B         C       D 

praqtiku-
lad Se- 
uZlebe- 
li mtyu- 
neba 

  
610−<           B       C         C       D 

       

 `cxril 16-Si gamoiyeneba kriteriumebis Semdegi variantebi: 

mtyunebis kriteriumebi Sedegebis simZimis mixedviT; katastrofuli 

mtyuneba, romlis Sedegia adamianTa msxverpli, mniSvnelovani ziani 

qonebisaTvis; Seuqcevadi zarali garemosaTvis; 

kritikuli/arakritikuli mtyuneba – saSiSroebas uqmnis/ar uqmnis 

adamianTa sicocxles, mniSvnelovani, an aramniSvnelovani ziani 

qonebisaTvis; Seuqcevadi Tu Seqcevadi zarali garemosaTvis; 

 mtyuneba umniSvnelo mcire SedegiT – mtyuneba, romelic ar 

eTanadeba arc erT CamoTvlil sam kategorias - mtyunebis 

kategoriebs (kritikuloba): `A~ - aucilebelia riskis raodenobrivi 

analizi, an saWiroa usafrTxoebis uzrunvelyofis gansakuTrebuli 

zomebi; `B~ - sasurvelia riskis raodenobrivi analizi, an saWiroa 

usafrTxoebis uzrunvelyofis garkveuli zomebi; `C~ - 

rekomendirebulia saSiSroebis Tvisobrivi analizis Catareba an 
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usafrTxoebis zogierTi zomebis miReba; `D~ - analizi an specialuri 

(damatebiTi) zomebis miReba saWiro ar aris. 

 3. `muSaunarianobis da saSiSroebis analizis~ meTodiT 

gamoikvleva teqnologiuri parametrebis (temperatura, wneva da a.S.) 

gadaxris gavlena reglamentur reJimebze, safrTxis Seqmnis 

TvalsazrisiT.  

 analizis procesSi, obieqtis TiToeuli teqnologiuri 

blokisaTvis ganisazRvreba SesaZlo gadaxrebi, mizezebi da maTi 

dauSveblobis analizi. gadaxris daxasiaTebisaTvis gamoiyeneba 

terminebi (sakvanZo sityvebi) `ara~, `meti~, `naklebi~, `iseve rogorc~, 

`sxva~, `sxvagvarad~, `Sebrunebuli~ da a.S. sakvanZo sityvebis 

gamoyeneba saSualebas aZlevs Semsrulebels gamoavlinos yvela 

SesaZlo gadaxra. am sityvebis konkretuli Sexameba teqnologiur 

parametrebTan, ganisazRvreba warmoebis specifikiT. 

 sakvanZo sityvebis Sinaarsi daaxloebiT Semdegia: `ara~ - 

produqtis pirdapiri miwodebis ararseboba; `meti/naklebi~ - sareJimo 

parametrebis mniSvnelobebis gazrda/Semcireba, nominalur (sareJimo) 

parametrebTan (temperatura, wneva, xarji da a.S.) SedarebiT; `iseve 

rogorc~ - damatebiTi komponentebis (haeri, wyali, minarevi) 

warmoqmna; `sxva~ - mdgomareoba, romelic gansxvavdeba Cveulebrivi 

muSa mdgomareobigan (CarTva, SeCereba, mwarmoeblurobis gazrda da 

a.S.); `sxvagvarad~ - procesis sruli Secvla, moulodneli xdomileba, 

rRveva, mowyobilobis hermetizaciis darRveva; `Sebrunebuli~ - 

Canafiqris logikurad sawinaaRmdego mdgomareoba, produqtis 

ukunakadis Seqmna. 

 gadaxris saSiSroebis xarisxi ganxiluli situaciisaTvis unda 

ganisazRvros raodenobrivad albaTobis da simZimis Sedegebis 

Sefasebis gziT, kritikulobis kriteriumebiT, cxrili 16-is 

analogiurad. 

 4. praqtika gviCvenebs, rom, rogorc wesi, msxvili avariebi 

xasiaTdeba iseTi SemTxveviTi xdomilebebis kombinaciiT, romlebic 

warmoiqmneba avariis warmoqmnis da ganviTarebis sxvadasxva stadiaze, 

sxvadasxva sixSiriT (mowyobilobis mtyuneba, personalis Secdoma, 
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arasaStato gare zemoqmedebebi, rRveva, gamofrqveva, produqtis 

gafantva, aaleba, afeTqeba, intoqsikacia da a.S.). aseT xdomilebebs 

Soris mizez-Sedegobrivi kavSirebis (bmebis) dasadgenad saWiroa 

`mtyunebis xe~ da `xdomilebebis xe~ logikur-grafikuli meTodebis 

gamoyeneba. 

 `mtyunebis xes~ meTodiT analizisas gamovlindeba 

mowyobilobis mtyunebebis kombinaciebi, incidentebi, personalis 

Secdomebi da arasaangariSo (ara saStato) gare (teqnogenuri, 

bunebrivi) zemoqmedebebi, romelTac mivyevarT mTavar xdomilebamde 

(avariuli situacia).  mtyunebis (avariis) xes analizisas unda 

ganisazRvros xdomilebaTa is minimaluri Sexameba (kombinacia), 

romlebic ganapirobeben avariis warmoqmnis SesaZleblobas an 

SeuZleblobas.  

 `xdomilebebis xes~ analizi warmoadgens xdomilebaTa 

Tanmimdevrobis agebis algoriTms, gamomdinare ZiriTadi 

xdomilebidan (avariuli situacia). meTodi gamoiyeneba avariuli 

situaciis ganviTarebis analizisaTvis. avariuli situaciis 

ganviTarebis TiToeuli scenaris sixSiris gaangariSeba xdeba 

ZiriTadi xdomilebis sixSiris gamravlebiT saboloo xdomilebis 

pirobiT albaTobaze (magaliTad avarias, romelsac Tan axlavs 

sawvavis Semcveli mowyobilobis dehermetizacia, SeiZleba moyves 

ganviTareba aalebiT da aalebis gareSe). 

 5. riskis analizis raodenobrivi meTodebi, rogorc wesi,  

xasiaTdeba riskis ramodenime maxasiaTeblis gaangariSebiT da 

SeiZleba Seicavdnen ramodenime zeviT aRweril meTods (an 

gamoyenebuli unda iyos maTi Sedegebi). raodenobrivi analizis 

Catareba moiTxovs SemsrulebelTa maRal kvalifikacias, 

avariulobis Sesaxeb didi moculobis informacias, garemos 

Taviseburebebis gaTvaliswinebas, meteopirobebs da sxva faqtorebis 

gaTvaliswinebas. 

  riskis raodenobrivi analizi saSualebas iZleva Sefasdes da 

Sedardes sxvadasxva saSiSroebebi erTiani maCvenebliT. igi yvelaze 

ufro efeqturia Semdeg SemTxvevebSi: obieqtis proeqtirebis da 
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ganlagebis stadiaze; usafrTxoebis zomebis dasabuTebis da 

optimizaciis dros; iseT obieqtebze msxvili avariebis saSiSroebis 

Sefasebisas, romlebsac gaaCniaT erTtipiuri teqnikuri 

mowyobilobebi (magaliTad magistraluri gazsadenebi); avariis 

saSiSroebis kompleqsuri Sefaseba adamianebisaTvis, qonebisaTvis da 

garemosaTvis da a.S.  cxril 17-Si moyvanilia obieqtis momzadebis 

da funqcionirebis sxvadasxva tipisaTvis riskis analizis meTodebis 

SerCevis rekomendaciebi (cxrilSi miRebulia Semdegi aRniSvnebi): `0~ 

- yvelaze arasasurveli analizis meTodi; `+~ - rekomendirebuli 

meTodi; `++~ - yvelaze misaRebi meTodi. 

   cxrili 17: riskis analizis meTodebis SerCevis rekomendaciebi 

 
   meTodi 
 

                       obieqtis stadiebi  
ganlage- 
ba (wi- 
nasawar 
samuSao- 
ebi) 

proeqti- 
reba 

eqspluataci-
aSi Seyva- 
na/gamoyvana 

eqspluat- 
acia 

rekonst 
ruqcia 
 

analizi 
`ra iqneba, 
Tu...?~ 

    0     +      ++     ++      + 

Semowmebis 
furclis 
me-Todi 

    0      +      +     ++      + 

muSaunaria-
nobis da 
safrTxis 
analizi 

    0     ++      +     +      ++ 

mtyunebebis 
saxis da 
Sedegebis 
analizi 

    0     ++      +     +      ++ 

mtyunebis 
da xdomi- 
lebis xee-
bis 
analizi 

    0     ++      +     +      ++ 

riskis rao- 
denobrivi 
analizi 

   ++     ++      0     +      ++ 

 ganvixiloT risk-faqtoris da usafrTxoebis analizis 

Sefasebis ramdenime konkretuli magaliTi. 
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3.2.6. sakompresoro sadguris safrTxis analizis 

Tvisobrivi meTodi 

 

 ganvixiloT sakompesoro sadguris safrTxis da 

muSaunarianobis analizis Sedegebis garkveuli fragmenti. analizis 

procesSi, TiTeuli danadgarisaTvis, sawarmoo xazisaTvis an 

blokisaTvis ganvsazRvroT SesaZlo gadaxrebi, mizezebi da 

usafrTxoebis uzrunvelyofis rekomendaciebi. cxril 18-Si agreTve 

moyvanilia saeqsperto Sefasebebi:M B  gansaxilveli gadaxris 

warmoqmnis albaToba; T  Sedegis simZime;  TBK += kritikulobis 

maCvenebeli. maCveneblebi ganvsazRvroT oTxbaliani saeqsperto 

SefasebiT.  

         cxrili 18 
sakompresoro sadguris safrTxis da muSaunarianobis Seswavla 
sakvanZo 
sityva 

gadaxra Mmizezebi Sedegebi M

B  

N

T  
TB

K
+
=

K 

rekomendaciebi 

`naklebia~ ar aris gazis 
nakadi 

1. gazsadenis 
gagleja 

gazis gafrqveva 2 4 6 damontaJdes 
avari 
uli 
signalizaciis 
danadgari 

2.eleqtro- 
kvebis siste- 
mis mtyuneba 

saSiSroeba ar 
aris 

3 1 4 unda amaRldes 
re- 
zervirebis 
siste- 
mis saimedooba 

`metia~ kompresoris  
daWirxvnis 
wnevis gazrda 

3.daketilia 
sadawneo 
ventili 

kompresoris 
rRveva da gazis 
gafrqveva 

1 2 3 Seicvalos 
wnevis rele, 
damcavi da uku 
sarqvelebi 

4.ar aris an 
arasakmarisia 
wylis 
miwodeba 

kompresoris 
rRveva da gazis 
gafrqveva 

1 2 3 Seicvalos 
wnevis rele, 
damcavi da uku 
sarqvelebi 

5. didi rao- 
denobis haeri 
kondensator- 
Si 

afeTqebasaSiSi 
narevis warmoqmna 

1 3 4 - 

damWirxni 
kom- 
presoris tem- 
peraturis 
zrda 

6.ar aris 
wylis gadi- 
neba kompre- 
soris gama- 
grilebelSi 

kompresoris 
rRveva da gazis 
gafrqveva 

1 2 3 maRali da 
dabali wnevis 
kompesore- 
bze 
dasayenebelia 
rele 

`naklebia~ Sewovis 
wnevis 
Semcireba 

8.kompresoris 
xarjis 
gazrda 

saSiSroeba ar 
aris 

1 1 2 Semowmdes wnevis 
rele 
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3.2.7. magistraluri gazsadenebis `mtyunebis da xdomilebebis xes~ 

meTodebi 

 

 ganvixiloT `xdomilebis xe~-s meTodis gamoyenebis magaliTi 

avariebis sxvadasxva scenarisaTvis magistralur gazsadenze (nax.25). 

inicirebuli xdomileba (gazis gafrqveva gazsadenidan) miRebulia 1-

is tolad. calkeuli xdomilebis an scenaris warmoqmnis albaToba 

miiReba inicirebuli xdomilebis sixSiris gamravlebiT, avariis 

konkretuli scenariT ganviTarebis pirobiT albaTobaze. 

        

nax.25. `xdomilebis xe~ avariebis sxvadasxva scenarisaTvis 

magistralur gazsadenze 

 

3.2.8. sakompresoro sadgurisaTvis `mtyunebebis xes~ meTodi 

 

 informaciis moZieba da Sesabamisi analizi gakeTda 50-mde 

obieqtis sakompresoro sadguris mtyunebis mizezebze. garda amisa 
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Catarda ergoteqnikuri sistemis analizi [97]. ganvixiloT 

`mtyunebebis xe~ yvelaze saSiS xdomilebaze – xanZari an afeTqeba 

[98], romelic iwvevs mTavar xdomilebas (nax.26 da cxrili 19). 

 cxrili 19 

`mtyunebebis xe~ ZiriTadi xdomileba, sabaziso xdomilebebis 

albaTobebis mniSvnelovanobisaTvis (xdeba gazis gaJonva 

sakompresoro saadgurSi) 

# sabaziso xdomileba erTi elementis 
mtyunebis 
albaToba, 1/weli 

1 gaJonva milsadenSi 7106,2 −⋅  1/weli 

2 ZiriTadi rgolis torsisuli 
SemWidroebis cveTa 

7107,1 −⋅  1/weli 

3 operatoris Secdoma 2100,1 −⋅ 1/moqmedeba 

4 sakisaris cveTa 4106 −⋅  1/weli 
5 sakisaris temperaturis gadamcemis 

mtyunebis kontroli 

2109,2 −⋅ 1/weli 

6 eqspluataciis pirobebi sakisaris 
mowyobilobis araSesabamisoba 

5106,6 −⋅ 1/weli 

7 flanecis mtyuneba 5106,8 −⋅ 1/weli 

8 Suasadebis mtyuneba 5100,9 −⋅ 1/weli 

9 kuTxvilis SemaerTebis mtyuneba 4105,1 −⋅  1/weli 

10 damcveli sarqvelis naadrevi gaReba 2105,2 −⋅ 1/weli 

11 sarqvelis gare gaJonva 5106,8 −⋅ 1/weli 

12 damWirxni sarqvelis mtyuneba 4106,8 −⋅ 1/weli 

13 aalebis wyaro 2102,1 −⋅ 1/weli 

 

 realurad, sakompresoro saadgurSi xanZris an afeTqebis 

xdomileba damokidebulia 12 elementis mdgomareobaze. 

mowyobilobis elementebis muSa SemTxvevaSi, sadgurSi xanZris an 

afeTqebis xdomileba Seadgens 2102,1 −⋅ 1/welis albaTobas (grafa 13). 

`drois-sivrceTi~ meTodis gamoyenebisas, SesaZloa iyos mxolod 37 

SesaZlo mdgomareoba, romlebic daijgufeba diapazonebSi (fiSeris, 

stiudentis, vilkinsonis kriteriumebi), romelic TvalsaCinod Cans 

logariTmul skalaze [99] (nax.27). SesaZlebelia warmovidginoT 

zRvruli areebi, romlebic Seesabamebian SerCeul TviTeul 

diapazonSi, kerZod gamoiyofa samrewvelo usafrTxoeba (19 

mdgomareoba) da saSiSi mdgomareoba (18 mdgomareoba). A  
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 nax.26. `mtyunebis xe~ xdomilebisaTvis `gazis gaJonva sakompesoroSi~ 

SedarebisaTvis, 27-e nax-ze, naCvenebia sakomprosoroSi afeTqebis 

(kerZod xanZaris) logariTmuli skala. aq gamoyofilia samrewvelo 

usafrTxoeba (usafrTxo mdgomareobebis are da kontrolirebuli 

riskis are) da saSiSi mdgomareobebis are. 

 amgvarad, riskis analizis Sedegad, gansazRvrulia sistemis 

elementebis mdgomareobis erToblioba fazur sivrceSi 

mdgomareobisaTvis. marTva samrewvelo usafrTxoebisas – es aris 
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sistemis SenarCuneba an misi gadasvla iseT mdgomareobaSi, rodesac 

sistema gadadis saSiSi mdgomareobis sivrceSi. amitom saWiroa 

marTvis gadawyvetilebebis formireba garkveul sxva doneze, 

ergoteqnikuri sistemis funqciebis sivrceSi. aseTi 

gadawyvetilebebis done da xasiaTi damokidebulia sistemis 

mdgomareobaze nax.28. aq sqematurad naCvenebia iseTi doneebi, romlis 

informaciis Semosvlisas formirdeba marTvis gadawyvetilebebi. 

sistemis sxvadasxva mdgomareobebi, romlebic xasiaTdebian saSiSi 

doneebiT (avariis SesaZlo albaTobiT).  

 

 

 

 

 

 

 

nax.27. sakompresoros muSaunarianoba, riskis logariTmuli skala: 1. misaRebi 

riskis are; 2. kontrolirebuli riskis are; 3. saSiSi mdgomareobebis are; 4. 

sagangebo mdgomareobebis are 

          

nax.28. kavSiri avariis saSiSroebis donesa da ierarqiuli 

informaciis dones Soris 

  

 
 

 
     1 

 
2 

 
     3 

 
4 

-6            -5               -4                 -3            -2             -
                 

 
 

  lgF – riski, 
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3.3. sistemebis mdgradi mdgomareoba da riski 

 

xangrZlivi drois diapazonSi mimdinare teqnikuri movlenebis 

modelirebisas, aucilebelia arsebuli tendenciebis da 

damokidebulebebis mimarTva garkveul eqstrapolaciisaTvis, kerZod 

im sferosaTvis, sadac damajerebeli informacia jer kidev ar 

arsebobs. maTematikurad aseTi procedura ara koreqtulia: mcire 

gadaxrebma SeiZleba mniSvnelovnad Secvalos Sedegi. amave dros, 

swored aseTi modelebi metad mniSvnelovania strategiuli 

prognozisaTvis, momavali proeqtirebis da mdgradi ganviTarebis 

koncefciis TvalsazrisiT.  

garemoze zemoqmedebis acileba SesaZlebelia, Tu modelSi 

gaTvaliswinebulia sakmaod didi danaxarjebi, dabinZurebis 

xelovnuri dasufTaveba.  

cneba `mdgradoba~ gamoiyeneba gamosakvlevi sistemis garkveuli 

Tvisebis, misi e.w. `mudmivobis~ aRwerisaTvis. es SesaZlebelia iyos 

sistemis mdgomareobis Seucvleloba, sistemis garkveul 

mdgomareobaTa Tanmimdevrobis ucvleloba da a.S.  

garda amisa, maTematikaSi, bifurkacias gaaCnia martivi da cxadi 

arsi [100,101]. bifurkaciis ZiriTadi niSnebia: mgrZnobiaroba mcire 

zemoqmedebisadmi bifurkaciis wertilis maxloblobaSi (mcire 

mizezebs SeiZleba moyves didi Sedegebi), an rac igivea – sistema 

xdeba zRvrulad daucveli. winmswrebi mdgomareobis aramdgradoba 

(Tu parametrad miRebulia dro) - es aris SemTxveva rodesac Tezisi 

`xval iqneba daaxloebiT igive, rac dRes~ - aRar aris samarTliani. 

katastrofuli naxtomebis SesaZlebloba – es aris sasruli 

gamoZaxili, usasrulod mcire zemoqmedebaze.  

swored aseT movlenebs maTematikaSi uwodeben katastrofebs, 

xolo maT Semswavlel Teorias – katastrofebis Teorias. cxadia, 

rom aseTi saxis `katastrofebi~ aRweren realuri katastrofebis 

mxolod mcire nawils.  

aucilebelia ganvasxvavoT (gavmijnoT) klasikuri cneba – 

albaToba (garkveuli xdomilebis warmoqmnis obieqturi zoma), 



civ 
 

cnebisagan – riski (safrTxis zoma). riski Seicavs Tavis TavSi 

arasasurveli xdomilebis albaTobas da am xdomilebis garkveul 

moculobas (zarali, ziani, danakargi da a.S.). es ori, TiTqos da 

`elementaruli~ zoma, urTierTkavSirSia erTmaneTTan, Seqmnili 

situaciis adeqvaturi elementaruli zomebis kombinacis SeqmniT. am 

dros SesaZlebelia Sefasdes safrTxis done da miRebul iqnas 

gadawyvetilebebi aucilebeli qmedebebis Sesaxeb [102,103,104].  

riskis amgvari gaazreba SesaZlebelia gamagrdes Semdegi 

logikuri mosazrebebiT:   

pirveli situacia: SesaZlo xdomilebis albaToba didia, magram 

am xdomilebasTan dakavSirebuli zarali mcirea. am situaciaSi 

safrTxe ar gvaqvs (riski udris nuls). meore situacia: xdomileba 

zaralTan SesaZloa didia, magram misi warmoqmnis albaToba nulis 

tolia. amgvarad safrTxe ar gvqvs (riski udris nuls).  

mesame situacia: zarali xdomilebis dros da misi warmoqmnis 

albaToba nulis tolia. situacia xasiaTdeba rogorc safrTxis 

damajerebeli ararseboba (absoluturi usafrTxoeba).   

yvela sxva SemTxvevaSi, rodesac albaTobaსაc da zaralsac 

gaaCniaT sasruli mniSvnelobebi, saWiroa arsebuli situaciis 

Sefaseba rogorc saSiSიs, romelic xasiaTdeba Sesabაmisi riskiT.  

riskis obieqturi arseboba dakavSirebulia mravali procesis 

albaTur bunebasTan, kavSirebis mravalvariantobasTn. rTuli 

sistemebis funqcionireba da ganviTareba aRiwereba statistikuri 

kanonebis saSualebiT. swored aqedan gamomdinaeobs SesaZlo Sedegis 

calsaxa winaswarmetyvelebis SeuZlebloba [104]. 

   albaTobis TeoriaSi miRebuli standartuli midgoma gulisxmobs, 

rom garkveul obieqtisaTvis gaaCnia moqmedebis mravali sxvadasxva 

faqtori, romelTa buneba SemTxveviTia (stoqastikuria). sxvagvarad 

rom vTqvaT, es mosazreba dakavSirebulia Cvens SezRudvebTan - 

gaaanalizdes mizezobriv-Sedegobrivi kavSirebi da gamovitanoT 

daskvna cnobili mizezebidan, bunebis kanonebze dayrdnobiT. amis 

magaliTia klasikuri bazari an avariebis statistika, rodesac 

SeuZlebelia gakeTdes prognozi gakotrdeba an moxvdeba Tu ara 
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avariaSi mocemuli subieqti, magram gakotrebulTa an avariaSi 

moxedril pirTa wilis prognozi – savsebiT SesaZlebelia [105].  

   arawrfivi dinamika gviCvenebs, rom xSirad SemTxveviToba iqmneba 

ara didi raodenobis sxvadasxva mizezis an sistemis sirTulis gamo. 

igi SesaZloa gamowveul iyos sistemis mgrZnobiarobიT sawyisi 

pirobebis mimarT. sistemis mdgradobas ganapirobebs  mxolod axlos 

myofi traeqtoriebi.  

 

         
nax.29. axlos myofi traeqtoriebis moZraoba: a. ganSladi  variantebi; b. 

krebadi varianti 

 
 sistemis mgrZnobiaroba sawyisi pirobebis mimarT niSnavs, 

rom saSualod, es traeqtoriebi iSleba (Sordeba erTmaneTs). maTi 

ganSladobis siCqare ganisazRvreba µ  parametriT, romelsac 

liapunovis maCvenebeli ewodeba (nax.29) [106].  

mgrZnobiaroba sawyisi pirobebis mimarT dakavSirebulia 

mezoblad mdebare traeqtoriebis gaSlasTan – igi mowmobs 

moZraobis (procesis) aramdgradobaze. kerZod, am SemTxvevaSi 

liapunovis maCvenebeli 0>µ , gvaqvs ganSladi  variantebi (a). 

mdgradi moZraoba Seesabameba sistemebs, rodesac 0<µ , gvaqvs 

krebadi varianti (b). mgrZnobiaroba sawyisi pirobebis mimarT 

gviCvenebs gamosakvlevi sistemis aramdgradobas, rodesac mcire 

mizezebi moyveba mnSvnelovan Sedegebs. 
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rodesac vsaubrobT riskze, ganxilvidan ar SeiZleba adamianis 

faqtoris gamoricxva. riskis cneba xSirad cneba `safrTxis~ 

sinonimia. bevr SemTxvevaSi es samarTliania. miwisZvrebi, 

wyaldidobebi, qariSxlebi arseboben adamianis nebisagan 

damoukideblad. Tumca arsebobs uamravi iseTi situacia, romlebSic 

adamians aqvs mTavari, ZiriTadi roli. am SemTxvevaSi obieqtur 

kategorias `safrTxe~, upirispirdeba subieqturi kategoria `riski~ 

[107,108]. 

SeiZleba gamovyoT ori principulad sxvadasxva midgoma 

gadawyvetilebis miRebisadmi, romlebic warmoadgens teqnogenuri 

sferos usafrTxoebas da dacvas bunebrivi katastrofebisagan. 

pirveli modis `adamianisagan~, meore - `bunebis arsisgan~. 

pirveli midgomisas, eqspertebs an gadawyvetilebis mimReb 

pirebs gaaCniaT variantebis mkafio Sefasebebi, Tu rogor unda 

imoqmedon maT sxvadasxva konkretul pirobebSi. swored amaSi 

mdgomareobs ZiriTadi amocana – formalur meTodebze da 

kompiuterul sistemebze dayrdnobiT, sxvadasxva samodelo 

situaciebis ganxilvisas, arsebuli informaciis gawmenda 

winaaRmdegobebisagan da am safuZvelze Seiqmnas gadamwyveti wesebi 

da moqmedebis SesaZlo Sefasebebi. maRali safrTxis mqone 

teqnologiuri msxvili proeqtebis realizaciisas, amgvari 

procedurebi sakmaod efeqturia. isini gansakuTrebiT mniSvnelovania, 

Tu saWiroa individualuri midgoma obieqtisadmi da misaRebi 

gadawyvetilebisadmi. es ufro taqtikaa da ara riskis marTvis 

strategia [109]. 

meore midgomisas formirdeba sxvadasxva tipis obieqtebisadmi 

gamoyenebuli Sesabamisi normebis da meTodikebis zogadi principebi, 

romlebic unda gamagrdes sakanonmdeblo aqtebiT. es midgoma ufro 

martivia da TvalsaCinoa vidre pirveli, magram naklebad 

konkretulia da moqnilia. riskis marTvis analizisas, pirvel rigSi 

aucileblad unda gadawydes mniSvnelovani meToduri sakiTxi – 

rodis unda mieniWos upiratesoba pirvel midgomas da rodis - 

meores.  
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avariebis da katastrofebis riskebis marTva [110,111,112] – es 

aris adamianebis da socialur-teqnikuri sistemebis dacvis zomebis 

optimaluri sistema. miuxedavad amisa, unda aRiniSnos, rom maRali 

teqnologiebis sferoSi riskis marTva moiTxovs gansakuTrebul 

midgomas. Aaucilebeli xdeba ara mxolod calkeuli obieqtebis da 

dawesebul wesebze kontrolis monitoringi, aramed teqnologiebis 

monitoringi mTlianobaSi, dawesebuli normebis ganuwyveteli 

dazusteba. saWiroa iseTi kvlevebis ganuwyveteli ganxorcieleba, 

romlebic mimarTulia imaze, rom krizisul situaciaSi Seiqmnas 

minimaluri moulodnelobebi [114,115,116]. 

 warmovidinoT teqnikuri (dinamikuri) sistema romlis 

Sesasvlelze gvaqvs droze damokidebuli resursebis  nakadi 

(magaliTad bunebrivi gazis nakadi). gamosasvlelze gvaqvs 

produqtebis (mowodebuli bunebrivi gazi) da momsaxurebis 

(SesaZlebelia informaciis) ( )tY  nakadi (nax.30). am sistemis 

ZiriTadi daniSnulebaa – Sesasvleli da gamosasvleli ( )tX  da 

( )tY  funqciebis stabiluri mniSvnelobebis uzrunvelyofa. 

ekonomika da teqnologia da a.S., asruleben garkveuli 

regulatoris rols. isini SeuZlebelia iyvnen srulyofilni, 

kerZod reagireben τ   dagvianebiT Semosul zemoqmedebebze. 

magaliTad, dazianebis aRmoCenis rRvvis SemTxvevis dros gvaqvs 

gaJonva.  

dgeba sakiTxi: ra SemTxvevaSi ar imuSavebs f   regulatori? 

cxadia maSin, rodesac dagvianebis τ   dro Zalze didia da rom 

moxdes dacva saSiSroebisagan, unda moxdes ufro swrafi reagireba 

(dagvianebis droiT ττ <<1 ). swored aseTi situaciebi iqmneba 

bunebrivi, da gansakuTrebiT teqnogenuri katastrfebis SemTxvevebSi. 

swrafi reaqcia gulisxmobs arc Tu ise didi moqmedebebis kompleqss 

(saSiSroebis amocnoba, saswrafo daxmarebis aRmoCena, bunebrivi 

gazis gaJonvis likvidacia, avariis likvidaciis dasawyisi da a.S.). 

reagirebis drois Semcireba unda ganixilebodes rogorc teqnikuri 

sistemis efeqturobis amaRlebis ZiriTadi mimarTuleba. amgvarad 
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dgeba sakiTxi, rom arsebobdes kidev erTi, ufro swrafi ukukavSiris 

konturi (zeda marTkuTxedi nax.30-ze). kerZod: Tu teqnikuri sistema 

funqcionirebs mxolod normalur, `saStato~ reJimSi, maSin orive 

sistema saWiro ar iqneba. maTi kompentencia – sagangebo situaciebia; 

Tu orive sistema warmoadgens ganawilebul sistemas, amitom 

struqturebi romlebic reagireben safrTxeze, unda iyvnen 

maqsimalurad axlos saSiSroebis wyarosTan; Tu orive struqturis 

kritikul parametrs warmoadgens reaqciis dro, an dagvianebis dro; 

maSin orive sistema, mTlianobis TvalsazrisiT – rTulia da Zviria. 

        

nax.30. teqnikuri sistemis struqturuli sqema (zeda marTkuTxedi 

warmoadgens dacvis da usafrTxoebis sistemas)  

 orive kargad organizebuli da muSa mdgomareobaSi myofi 

sistema, principulad warmoadgens amocnobis mgrZnobiare sistemas, 

romelic reagirebs mcire signalebze da romelic afasebs 

saSiSroebas rac SeiZleba adre. am analogiidan gamomdinare, 

SeiZleba davinaxoT orive struqturis `sistemuri naklovanebebi~. 

reagirebis drois gazrda, monitoringis da Semosuli informaciis 

Sefasebis sistemebis arasrulyofileba, mkveTrad amcirebs maT 

efeqturobas. 

Cveulebriv, sistemad iTvleba iseTi elementebis gaerTianeba, 

romlebic iqceva rogorc erTi mTliani. garda amisa, arsebobs 

samecniero mimarTuleb,a romelsac sistemebis zogadi Teoria 

ewodeba. e.w. `sistema~ - es aris `mTlianoba~, romlis elementebi 

dakavSirebulia erTmaneTan. 
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 avariis an katastrofis Sedegad Seqmnili sagangebo situacia, 

Tavis mxriv SeiZleba asrulebdes ubedurebis rols, romelmac 

SesaZlebelia migviyvanos axal sagangebo sitaciamde. amitom metad 

mniSvnelovania avariebis droiTi dinamika. maTi, an maT mier Seqmnili 

sagangebo situaciebi, xangrZlivobis mixedviT SeiZleba daiyos or 

klasad: swrafebi – ramodenime wamidan – ramodenime saaTamde; nelebi 

– ramodenime dRemde. 

aucileblad unda aRiniSnos, rom bevri swrafi katastrofa 

warmoadgens neli ganviTarebis kanonzomier Sedegs. aseT SemTxvevaSi 

swrafi sagangebo sitaciebis likvidacia warmoadgens brZolas e.w. 

avadmyofobis simptomebTan, TviT avadmyofobis mkurnalobis gareSe. 

cxadia, rom es mxolod naxevrad zomaa, romelic saSualebas iZleva 

gadavitanoT avaria, magram misi ganmeorebis Tavidan acilebis 

yovelgvari garantiis gareSe. 

magaliTi 1. ganvixiloT avariebi magistralur gazsadenebze. 

aseTi avariebis likvidacia saqarTvelos mTian pirobebSi moiTxovs 

Zalze did saxsrebs, miT umetes, rom xSirad saqme gvaqvs seriozul 

avariebTan. magram meore mxriv es aris ara avadmyofoba, aramed 

simptomi. aq upriania visaubroT nel, aTwleulobiT mimdinare 

sagangebo situaciebze. importuli milebis Sesyidvebis analizma 

(saubaria im droze, rodesac mimdinareobda mSenebloba), gviCvena, 

rom Sesyiduli iyo ara saukeTeso milebi mcire sagarantio vadiT. 

rodesac es vada amoiwura – Seiqmna neli sagangebo situcia. aseve, 

radganac saqarTvelos pirobebSi, praqtikulad ar arsebobs 

kaToduri eleqtro-qimiuri dacva, es iwvevs liTonis milis daRlas, 

amitom mcirdeba liTonis simtkicis zRvari. Sedegad, dasaSvebi 

wnevisaTvis, SesaZloa milis rRveva, misi Sedegi gaJonviT.  

rTuli infrastruqturis Seqmnisas, adgili aqvs e.w. 

dagegmarebis paradoqss – saukeTeso gadawyvetileba, romelic 

gaTvlilia garkveul vadaze, xdeba saSualo ufro xangrZlivi 

periodisaTvis (samecniero-teqnikuri progresis gamo). aqac, 

modelirebis da SesaZlo scenarebis analizis Sedegebze 

dayrdnobiT, miRebuli unda iyos teqnikur-politikuri 
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gadawyvetilebebi. neli katastrofis analizi, rig SemTxvevebSi, 

saSualebas iZleva Sefasdes avariebis da katastrofebis `swrafi~ 

simptomebis albaToba, maTi `fasi~ da a.S. magram rac yvelaze 

mTavaria – es saSualebas gvaZlevs SevafasoT dro, rodesac 

gonivrulia uari iTqvas arsebul infrastruqturaze da miRebuli 

iqnas gadawyvetileba axlis Seqmnis Sesaxeb.  

magaliTi 2. cxril 20-Si naCvenebia monacemebi magistraluri 

gazsadenebis situaciebisa ruseTSi 2005-2008 ww. 

         cxrili 20 

monacemebi teqnogenuri xasiaTis sagangebo situaciebisa (msxvili 

avariebi) ruseTSi 2005-2008 ww 

avariebis raodenoba dazianebulTa raodenoba daRupulTa raodenoba 
2005 2006 2007 2008 2005 2006 2007 2008 2005 2006 2007 2008 
43 32 38 32 6 8 2 0 3 1 1 0 
 

aRniSnul obieqtebze momxdari avariebi da katastrofebi 

SeiZleba inicirebuli iyos saSiSi bunebrivi movlenebiT – 

miwisZvrebiT, qariSxlebiT, mewyerebiT da a.S. teqnogenur avariebs 

Tan SeiZleba sdevdes qimiuri dabinZureba, afeTqebebi, xanZrebi, 

rRvevebi. teqnogenuri sferos usafrTxoebis analizisas saWiroa 

gaviTvaliswinoT ara mxolod ukve aRniSnuli zarali, aramed 

potenciurad saSiSi obieqtebis seriuloba. Tumca yvelaze mZime 

avariuli situaciebi iqmneba unikalur obieqtebze da ara  

erTeulovan da mcire seriul obieqtebze. Sesabamisad, integraluri 

potenciuri riskebi, romlebic ganisazRvreba rogorc erTeulovani 

riskebis namravli obieqtebis ricxvze, Tanazomadia rogorc 

msxvilmasStabiani, aseve mcire masStabiani katastrofebisaTvis. 

 Aamgvarad, zarali erTeulovani msxvilmasStabiani da 

mciremasStabiani katastrofebisaTvis (gazsadenebisaTvis), 

gansxvavdeba 8-10 rigiT, riskebi 4-6 rigiT, xolo integraluri 

zaralebi 1-3 rigiT (cxrili 21). 
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cxrili 21 

       gazsadenebis msxvili avariebis albaTobebi (weliwadSi) 

 

   obieqtis tipi      saangariSo realuri 
gazsadenebi 
   (1000 km) 

saproeqto saproeqtos 
Semdgomi 

    
410−
    

3102 −⋅    
210−
 

 

3.3.1. riski da gadawyvetilebis miReba 

 

 gadawyvetilebaTa miRebis Tanamedrove TeoriaSi, mniSvnelovan 

rols asrulebs e.w. `margi modeli~. gadawyvetilebis miRebis 

warmateba damokidebulia mraval faqtorze da SemTxveviTobis mTel 

rigze. bunebrivia CavTvaloT, rom Sedegi SesaZlebelia iyos ara 

erTi, aramed ramodenime, magaliTad gvaqvs N  raodenoba da 

gamoviyenoT warmodgena albaTobis Sesaxeb. vTqvaT i -ur Sedegs 

gaaCnia albaToba ip  (bunebrivia CaiTvalos, rom gaTvaliswinebulia 

yvela SesaZlo Sedegi da amitom ∑
=

=
N

1i
i 1p ). xolo mogeba (zarali) 

misgan Seadgens ix -s. maSin mosalodneli mogeba dagegmili 

gadawyvetilebidan Seadgens: 

∑
=

=
N

1i
ii1 xpS .        (3.1) 

imisaTvis, rom Sedardes ori proeqti, TviTeulisaTvis unda 

ganisaRvros  sidide 1S   am formuliT da SeirCes iseTi sidide 

cxrilidan, romelic ufro metia. es aris momavali mosalodneli 

margi umartivesi modeli, romelic asrulebs sakvanZo rols 

Tanamedrove gadawyvetilebaTa miRebis TeoriaSi.  es procesi 

dakavSirebulia or principulad sxvadasxva midgomasTan, rolebic 

SeiZleba iyos obieqturi da subieqturi. obieqturi midgomis 

CarCoebSi moiazreba mizani, formulirdeba maTi Sesabamisi 

principebi da xdeba proeqtebis Sefasebis meTodebis SeTavazeba. 

Semdgom unda moxdes `TamaSis wesebis~ gansazRvra da maTi gamagreba 

normativebiT, standartebiT, kanonebiT da a.S. Tu gadawyvetilebis 
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miRebisas, mivyvebiT am midgomas da CavTvliT, rom gamoyenebuli 

meTodika iZleva rekomendacias, maSin gamoiyeneba damokidebuleba 

(3.1), zustad unda Sefasdes SesaZlo mogebebi ix , albaTobebi ip  da 

yuradReba mieqces imas, rom yvela N  varianti iyos 

gaTvaliswinebuli. 

 subieqturi midgoma mWidrodaa dakavSirebuli maTematikur 

fsiqologiasTan. misi arsi mdgomareobs imaSi, rom SemoTavazebuli 

unda iyos formaluri procedurebi, kriteriumebi, meTodikebi da a.S., 

romlebic standartul situaciebSi iZleva iseTive Sedegs, rogorc 

gadawyvetilebis mimRebi adamiani. 

 

3.4. statistika katastrofebis da ubedurebis ganawilebis, 

ganawilebis mZime kudebiT 

 

 katastrofebis gamo, iSviaTad gvxvdeba supereqstremaluri 

mniSvnelobebi, romlebic araTanazomadia xdomilebebis udidesi 

nawilis mniSvnelobebTan. zarali supereqstremaluri 

xdomilebebidan Tanazomadia am periodSi momxdari yvela 

katastrofis zaralTan.  

nax.31-ze moyvanilia 30 yvelaze mniSvnelovani (adamanianTa 

msxverplis TvalsazrisiT), msxvili navTobgazsadenis bunebrivi 

katastrofis (miwisZvra, qariSxali, wyaldidoba) SerCeviTi 

ganawilebis kudis dagrovili histograma 1990-210 ww. aq ( )xxN i >  – 

aris xdomilebaTa raodenoba msxverpliT x , romelic metia mocemul 

argumentze. Cans, rom logariTmul masStabSi, ganawilebis kudi 

kargad uaxlovdeba wrfes daaxloebiT daxris koeficientiT (-0,7), e.i. 

( ) 7,0
i xxxN −≈>  monacemTa ganxilul diapazonSi. Aamgvarad, 

xdomilebaTa raodenoba msxverpliT, romelic aWarbebs h -s, mcirdeba 

Zalze nela, rodesac ∞→x . aRsaniSnavia, rom `sayovelTaod 

miRebuli~ statistikuri damokidebulebebis analizisas, rogorc 

wesi, ugulvebelyofilia im msxvili xdomilebebis SesaZleblobebi, 

romlebic mdebareoben ganawilebis swrafad klebadi `kudiT~, da aq 
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amis gakeTeba SeuZlebelia. ufro metic, SemdgomSi moyvanili 

mizezebis gamo, SesaZlebelia ganxiluli iyos mxolod `kudi~ da 

mxolod ugulvebelyofil iqnas ganawilebis qceva mcire x –ebis 

dros. amgvar ganawilebebs ewodeba ganawilebebi mZime kudebiT (heavy 

tails). arsi Semdegia: ganawilebebi mZime kudebiT es iseTi 

ganawilebebia, romlis kudis `moWra~ SeuZlebelia. 

         

nax.31.. moyvanilia msoflioSi, msxvili navTobgazsadenebis 1990-2100 ww 30 bunebrivi 

katastrofis ganawilebis kumulaturi histograma msxverplis mniSvnelovani 

raodenobiT (abscisTa RerZze mocemulia x  msxverplis raodenoba aTasebiT; 

ordinatTa RerZze - xdomilebis N  raodenoba, romlebic metia mocemul x  

argumentze. wrfe miRebulia logariTmul masStabze – kanonis pareto parametriT 

70,0=α ) 

 3.5. gazmomaragebis obieqtis safrTxis prevenciis 

gadawyvetilebebis miReba da optimizacia, socialur-ekologiuri 

faqtorebis gaTvaliswinebiT 

 

 gazmomaragebis obieqtebis proeqtirebis, mSeneblobis da 

eqspluataciisas, saWiroa ekologiuri faqtorebis gaTvaliswineba, 

gadaxra teqnokratuli mimarTulebidan,  socialur-ekologiuri 

prioritetebis warmoCineba. 

 gazmomaragebis obieqtebis danergva socialur– energetikuli 

amocanebis optimizaciisas - metad rTulia sxvadasxva garemoebis 

gamo. SeiZleba avxsnaT Semdegi ZiriTadi mizezebi:  
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1. gazmomaragebis obieqtebis sainJinro variantebi, 

ZiriTadad ixileben ekonomikur kriteriumebs. (nax.32). amave dros 

saWiroa teqnikuri parametrebis optimizaciis mZlavri sistema, 

rogorebicaa СНиП–ebi, standartebi, instruqciebi da reglamentebi. 

 2. socialur-ekologiuri faqtorebis ekonomikuri 

kriteriumebis (mogeba da danaxarjebi) miReba unda iZleodes 

mniSvnelovan optimalur variants ekologiis gaTvaliswinebiT.    

 3. optimizaciis gadawyvetileba, unda moxdes garemosdacviTi 

da socialuri RonisZiebebis variantebis SerCeviT  [125,126].  

 

                  
nax.32. sainJinro gadawyvetilebis zogadi sqema, socialur-

ekologiuri moTxovnebis gaTvaliswinebiT: 1) misaRebi 

gadawyvetilebis veli СНиП–is Tanaxmad;  2) socialur da 

ekologiuri misaRebi gadawyvetilebis veli; 3) ekonomikuri 

faqtorebis gadawyvetilebis veli; 4) gazmomaragebis seqtoris 

obieqtebis proeqtis optimizaciis gadawyvetilebis socialur-

ekologiuri erToblivi moTxovna  

 gazmomaragebis obieqtis Taobaze ebi, gadawyvetilebis miRebis 

dros, SesaZloa iseTi variantis moZebna, romelsac gaaCnia SedarebiT 

uaresi teqniko-ekonomikuri moTxovnebi im pirobiT Tu 

gaviTvaliswinebT ekologiur-socialuri faqtorebs [127,128,129,130,131]. 

magaliTad,  magistraluri gazsadenebis Taobazr sainJinro 

gadawyvetilebisaTvis: trasis optimizacia; mdinardamcavi da 
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kalapotur gamagrebis nagebobebi wyalqveSa gadasasvlebisaTvis; 

lupingebis ageba; avtomaturi marTvis sistemebi da a. S.  
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თავი IV. ბუნებრივი გაზის გამანაწილებელ ქსელში ტექნიკური 

დანაკარგის წნევების მიხედვით გადანაწილების მეთოდი და 

საიმედოობის მაჩვენებლების დადგენა 

 

4.1. ბუნებრივი გაზის გამანაწილებელ ქსელში ტექნიკური  

დანაკარგის ანალიზი 

 

1990-2000 wlebSi, usaxsrobis gamo, saqarTvelos dasaxlebuli 

punqtebis bunebrivi gazis gamanawilebel qselebSi saremonto, 

avariul-aRdgeniTi da sareabilitacio samuSaoebi ar Catarebula, 

ris gamoc mkveTrad gaizarda bunebrivi gazis danakargebi da 

gamanawilebel qselebSi avariebis raodenoba. Sedegad bunebrivi 

gazis saerTo danakargma umravlesi dasaxlebuli punqtis 

gazgamanawilebel qselSi miaRwia dauSvebel sidides. bunebrivi 

gazis zenormatiuli danakargi imdenad didia, rom is arsebiTad 

auaresebs gazgamanawilebeli meurneobebis finansur maCveneblebs, 

zogierT SemTxvevebSi ki gadaaqcevs maT ararentabelur sawarmoebad.  

bunebrivi gazis danakargis done dasaxlebuli punqtebis 

gazgamanawilebel qselebSi arsebiT gavlenas axdens bunebrivi gazis 

ganawilebis tarifze, amitom teqnikuri danakargis normireba Zalze 

mniSvnelovan sakiTxs warmoadgens. 

gazgamanawilebeli qselebidan da mowyobilobebidan bunebrivi 

gazis teqnikuri danakargis zusti gansazRvra TiTqmis SeuZlebelia. 

vinaidan gazgamanawilebeli qselis da misi mowyobilobebis 

hermetulobis darRveva uamravi faqtoriT aris ganpirobebuli, 

gazgamanawilebeli meurneobebis qselebidan bunebrivi gazis 

teqnikuri danakargis gansazRvra did da zogierT SemTxvevaSi 

gadaulaxav siZneleebTan aris dakavSirebuli. 

 dsT-s qveynebSi arsebul da moqmed gazgamanawilebel qselebSi 

bunebrivi gazis danakargis gansazRvris meTodikebi metad rTulia, 
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xolo danakargebis gansazRvruli konkretuli sidideebi icvleba 

did diapazonSi. 

 sabWoTa kavSirSi dasaxlebuli punqtebis gazgamanawilebel 

qselebSi bunebrivi gazis danakargebis saSualo done miiReboda 

miwodebuli bunebrivi gazis maqsimaluri raodenobis 1-1,5%-is 

tolad, xolo aRmosavleT evropis qveynebSi 3-5%. 

 gazgamanawilebel qselebSi bunebrivi gazis teqnikuri 

danakargis gamomwvevi ZiriTadi mizezebi Semdegia: saqarTvelos 

bunebrivi gazis gamanawilebeli bevri qselis teqnikuri mdgomareoba 

aradamakmayofilebelia. koroziisagan eleqtroqimiuri dacvis 

danadgarebi gaZarcvulia da ar muSaobs; saamortizacio vada – 40 

weli gauvida asobiT kilometr gazsadens da moiTxovs Secvlas. 

garda amisa, bunebrivi gazis gamanawilebel qselebSi arsebobs kidev 

Semdegi saxis danakargebi: bunebrivi gazis gaJonvebi gazsadenebSi, 

nagebobebsa da mowyobilobebSi Cveulebriv pirobebSi; danakargebi 

Senobebis  gazgayvanilobebSi; danakargebi gazsadenis daclisas 

SeWriTi samuSaoebis warmoebisaTvis; danakargebi gazmaregulirebeli 

punqtebis damcav-sagdebi sarqvlebidan Ramis saaTebSi, bunebrivi 

gazis moxmarebis mkveTrad Semcirebis dros; danakargebi 

mowyobilobis regulirebisas da sxva.  

gazgamanawilebel qselSi bunebrivi gazis teqnikuri danakargis 

sidide damokidebulia mraval faqtorze – gazis wnevaze, gazsadenis 

diametrsa da sigrZeze, mis teqnikur mdgomareobaze, 

gazmaregulirebeli punqtebis raodenobaze da a.S. 

amJamad saqarTveloSi ar arsebobs normatiuli dokumenti, 

romlis saSualebiTac SesaZlebeli iqneba bunebrivi gazis 

gamanawilebel qselSi bunebrivi gazis normatiuli teqnikuri 

danakargis gaangariSeba. aseT pirobebSi didi mniSvneloba eniWeba 

gazgamanawilebeli qselebidan bunebrivi gazis teqnikuri danakargis 

gansazRvris meTodikis SemuSavebas, rac  saSualebas mogvcems 

garkveuli sainJinro gaangariSebebisaTvis saWiro sizustiT 

gavnsazRvroT ama Tu im gazgamanawilebel qselSi bunebrivi gazis 

danakargebis raodenoba. 
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     bunebrivi gazis gamanawilebeli qselebis bolo wlebis 

avariebis analizi gviCvenebs, rom gazgamanawilebeli qselebis 

hermetulobis darRveva ZiriTadad gamowveulia eleqtroqimiuri 

koroziiT. Teoriidan cnobilia bunebrivi gazis gazsadenidan 

gamodinebis saangariSo formulebi [132], romelTa saSualebiT 

SesaZlebelia gamoiTvalos xvretidan gamosuli bunebrivi gazis 

raodenoba. saWiroa aRiniSnos, rom aRniSnuli formulebis 

gamoyeneba miwisqveSa gazsadenebisaTvis ar iZleva zust Sedegs, 

radganac miwaSi Calagebul gazsadenSi gaCenili xvretidan bunebrivi 

gazis gamodineba haerSi ki ar xdeba, aramed sxvadasxva simkvrivis 

gruntSi, amitom bunebrivi gazis danakargis gaangariSeba unda 

xdebodes gansxvavebuli meTodiT. [133,134] naSromebis mixedviT, 

bunebrivi gazis teqnikuri danakargis wnevaze damokidebuleba 

gamoixateba xarisxovani kanoniT. xarisxis maCvenebliT ori da ara 

0,5 rogorc adre iyo miRebuli: 

2
21

264,17
TZ

KKDLPQ τ
=  m3/wel,      (4.1) 

 

sadac Q  - aris gazsadenidan bunebrivi gazis gaJonvis moculoba 

(m3/wel); D  - gazsadenis saSualo diametri (m); L - gazsadenis 

mTliani sigrZe (km); P  - saSualo wneva (kgZ/sm2); 1K - gazsadenebis 

eqspluataciis pirobebis  koeficienti; 2K  - gazsadenebis muSaobis 

efeqturobis koeficienti; τ - gazsadenebis muSaobis periodi (dRe-

Rame); T - gazis saSualo temperatura ( K0 ); Z - bunebrivi gazis 

kumSvis saSualo koeficienti. 

cxadia, rom qselSi wnevis zrda mniSvnelovan gavlenas axdens 

bunebrivi gazis teqnikur danakargze. miuxedavad imisa, rom 

literaturidanac [135,136] da praqtikidanac ZiriTadad cnobilia 

miwaSi Calagebuli milsadenebis dazianebis mizezebi da xvretebis 

savaraudo  formebi, realurad dakarguli bunebrivi gazis 

raodenobis Teoriuli gansazRvra SeuZlebelia, vinaidan garda 

zeviT moyvanili mizezebisa, arsebobs mravali iseTi piroba da 
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mizezi, romelTa gauTvaliswinebloba sasurvel Sedegs ar mogvcems 

(magaliTad xvretebis raodenoba, maTi diametri, funqcionirebis 

dro, qselis konfiguracia da sxva). 

amasTan erTad, aRsaniSnavia, rom wnevis reJimi bunebrivi gazis 

gamanawilebel qselebSi cvalebadia dRe – Ramis ganmavlobaSi da 

damokidebulia miwodebisa da xarjis reJimze. amitom wnevis 

parametrebis dadgenac dakavSirebulia mraval sirTulesTan. cxadia, 

rom cvalebadi wnevis reJimi, gruntis sxvadasxva simkvrivisa da 

bunebrivi gazis qselebis da mowyobilobebis sxvadasxva 

mdgomareobis da konfiguraciis pirobebSi, SeuZlebelia 

ganisazRvros praqtikisaTvis misaRebi sizustiT. 

     rogorc zemoT ukve aRvniSneT,  danakargis gaangariSeba da 

normebis dadgena did  siZneleebTan aris dakavSirebuli da maTi 

realuri  sididis  gansazRvra  Teoriulad  SeuZlebelia. 

sasurveli Sedegis miRweva SeuZlebelia sxva iseTi qveynebis 

gamocdilebis gamoyenebiTac, romelTa gazgamanawilebeli kompaniebis 

qselebis dRevandeli mdgomareoba analogiuria saqarTvelos 

gazgamanawilebeli kompaniebis qselebis dRevandeli mdgomareobisa 

[137,138,139,140].  

 Tumca, unda aRiniSnos, rom teqnikuri danakargis gansazRvris 

erTiani meTodikis ar arsebobas, agreTve ganapirobebs is faqti, rom 

saqarTveloSi bunebrivi gazis gamanawilebeli meurneobebi 

operireben gazis mniSvnelovnad gansxvavebuli moculobebiT. kerZod 

q. Tbilisze modis bunebrivi gazis wliuri moxmarebis daaxloebiT 

78%, gazgamanawilebeli milsadenebis sigrZis daaxloebiT 38% da 

abonentebis raodenobis daaxloebiT 65%. garda amisa, saqarTvelos 

bevr meurneobaSi bunebrivi gazis wliuri moxmareba erT milion 

kubur metrze naklebia, xolo zeviTmoyvanili teqnikuri 

danakargebis gansazRvris meTodikebi samarTliania daaxloebiT 10 

milion kubur metrze meti wliuri moxmarebis meurneobebisaTvis. 

aRmosavleT evropisa da dsT-s qveynebSi teqnikur danakargTan 

dakavSirebuli mdgomareoba Semdegia: estoneTi: moxmarebuli 

bunebrivi gazis 0,1%; rumineTi moxmarebuli gazis 12%; azerbaijani: 
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moxmarebuli gazis 23%; somxeTi: moxmarebuli gazis 34%, litva: 

moxmarebuli gazis 0,50,7%; latvia: moxmarebuli gazis 23%; 

poloneTi: polieTilenisa da foladis milebSi - moxmarebuli gazis 

2%, rkinis milebSi - moxmarebuli gazis 3%. amgvarad mopovebuli 

statistikuri monacemebi metyvelebs, rom dsT-s da aRmosavleT 

evropis qveynebis praqtikaSi teqnikuri danakargis norma dadgenilia 

procentebSi, rac ufro mizanSewonilia da xelsayrelia mcire 

moxmarebis gazis meurneobebisaTvis.  

im SemTxvevaSi, Tu cnobilia bunebrivi gazis gamanawilebel 

qselSi teqnikuri danakargis sidide, dgeba sakiTxi misi wnevebis 

mixedviT gadaangariSebis Sesaxeb. amitom ganvixiloT Semdegi 

amocana: mocemulia bunebrivi gazis gamanawilebeli qseli, romelic 

Seicavs maRali, saSualo da dabali wnevis qselebs. cnobilia 

mTliani qselis wliuri moxmareba 0Q ,  teqnikuri danakargi Q  (

0kQQ = ) da qselebis sigrZeebi: dabali wnevis - 1L ; saSualo wnevis - 

2L ; maRali wnevis – 3L . dasadgenia teqnikuri danakargebi dabali, 

saSualo da maRali wnevebis qselebisaTvis: 21 , QQ  da 3Q . 

cxadia, rom 

321 QQQQ ++= .       (4.2) 

 vTqvaT danakargi dabali wnevis qselSi, erTeul sigrZeze aris 

1q , maSin sruli danakargi dabali wnevis qselSi  1Q  - toli iqneba: 

111 LqQ = .              (4.3) 

Tu danakargi saSualo wnevis qselSi, erTeul sigrZeze aris 2q , 

maSin 222 LqQ = , sadac 2q  SeiZleba gamovsaxoT Semdegi saxiT: 12 nqq = . 

cxadia, rom 1>n , radganac erTeul sigrZeze danakargi, saSualo 

wnevis qselSi, metia analogiur danakargze dabali wnevis qselSi. 

 sabolood 

212 LnqQ = .               (4.4) 

analogiurad gveqneba; 333 LqQ = ; ( )1;13 >= mmqq  da 

313 LmqQ = .                    (4.5) 

 (4.2), (4.3), (4.4) da (4.5)-is gaTvaliswinebiT gveqneba: 

332211 LqLqLqQ ++= .             (4.6) 
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312111 LmqLnqLqQ ++=              (4.7) 

saidanac 

( )3211 mLnLLqQ ++=            (4.8) 

amgvarad: 









==
==

=

.
;

;

31333

21222

111

LmqLqQ
LnqLqQ

LqQ
                   (4.9) 

(4.9)-dan miviRebT; 










=

=

.

;

1

3

1

3

1

2

1

2

L
L

m
Q
Q

L
Ln

Q
Q

                       (4.10) 

saidanac 










=

=

.

;

1
1

3
3

1
1

2
2

Q
L
L

mQ

Q
L
LnQ

            (4.11) 

SevitanoT (4.11), (4.2)-Si. miviRebT; 

.1
1

3
1

1

2
1 Q

L
L

mQ
L
LnQQ ++=       (4.12) 

.1
1

3

1

2
1 








++=

L
L

m
L
LnQQ       (4.13) 

saidanac; 

.
1

1

3

1

2
1

L
L

m
L
Ln

QQ
++

=       (4.14)  

(4.14) da (4.11)-is gamoyenebiT, miviRebT; 

;
1

1

3

1

21

2
2

L
L

m
L
Ln

Q
L
LnQ

++
=       (4.15) 

.
1

1

3

1

21

3
3

L
L

m
L
Ln

Q
L
L

mQ
++

=            (4.16) 

SevamowmoT, sruldeba Tu ara piroba (5.2), risTvisac SevitanoT (4.14), 

(4.15) da (4.16) – (4.2)-Si. miviRebT: 
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.
1

1

111

1

3

1

2

1

3

1

2

1

3

1

21

3

1

3

1

21

2

1

3

1

2

Q

L
L

m
L
Ln

L
L

m
L
LnQ

L
L

m
L
ln

Q
L
L

m

L
L

m
L
Ln

Q
L
Ln

L
l

m
L
Ln

QQ

=
++









++

=

=
++

+
++

+
++

=

 (4.17) 

amgvarad, piroba (4.2) _ Sesrulebulia. 

 davadginoT n  da m  koeficientebi. maT dasadgenad 

gamoviyenoTY Semdegi daSveba: dabali, saSualo da maRali wnevebis 

qselebSi, gazsadenebi erTnair mdgomareobaSia da koroziuli 

xvretebis raodenoba da zomebi – erTnairia [141,142]. maSin 










=

=

.

;

1

3

1

2

V
V

m

V
Vn

                     (4.18) 

sadac 21 ,,, VV , da 3V  - Sesabamisad aris gazsadenis xvretidan gazis 

gamofrqvevis siCqare. radganac 32 VV =  (gamofrqveva xdeba kritikuli 

siCqaris zeviT), amitom nm = . 

 Tu gaviTvaliswinebT ricxviT monacemebs, kerZod 921 =V m/wm, 

41532 ==VV m/wm maSin miviRebT, rom 5,4== nm . 

 radganac nm = , amitom (4.14), (4.15) da (4.16) formulebi miiReben 

Semdeg saxes: 




























 +
+

=








 +
+

=

+
+

=

.
1

;
1

;
1

1

321

3
3

1

321

2
2

1

32
1

L
LL

n

Q
L
L

nQ

L
LL

n

Q
L
LnQ

L
LL

n

QQ

      (4.19)  

 Tu gamanawilebel qselSi, ar gvaqvs maRali wnevis qseli, maSin 

0;0 33 == QL , xolo 



cxxiii 
 

;
1

1

2
1

L
Ln

QQ
+

=        (4.20) 

.
1 21

2

1

21

2
2 nLL

nQL

L
Ln

Q
L
LnQ

+
=









+

=      (4.21)  

 radganac, gamanawilebel qselSi, ar gvaqvs maRali wnevis 

qseli, maSin dabali da saSualo wnevis qselebSi gaangariSebis 

danakargebi ganisazRvreba (4.20) da (4.21) formuliT da nax.1-ze 

naCvenebia Sesabamisi grafikebi. Sesabamisad (4.20) da (4.21) formulebi 

Caiwereba ufro martivad: 

nx1
1

Q
Q1

+
= ;        (4.22) 

nx1
1n

Q
Q2

+
= .        (4.23) 

sadac 
1

2

L
Lx = .   

naSromSi SemuSavebulia rekomendaciebi da konkretuli winadadebi 

saqarTvelos energetikisa da wyalmomaragebis erovnul 

komisiisaTvis (semek) da sxva organizaciebisaTvis. 

 kvlevebis Sedegebis praqtikaSi danergva saSualebas iZleva 

SemuSevebuli iqnas mecnierulad dasabuTebeli gegma semekisaTvis da 

sxva organizaciebisaTvis.  

 

4.2. teqnologiuri normatiuli danakargebis magaliTebi (moldova, 

ukraina, azerbaijani) 

 

2011 wels moldovis maregulirebeli komisiis mier normatiuli 

teqnikuri danakargi dadginda 1%-is tolad. amgvarad dadgenili 

danakargi, nebismieri wnevis qselisaTvis, qveynis nebismieri 

gazgamanawilebeli meurneobisaTvis 1%-is tolia. `moldovagazSi~, 

2011 wlis 1 ianvrisaTvis, arsebobda 1400 km sigrZis miwisqveSa 

gazsadenebi, romelTa asaki 20 welze metia. dagegmilia 5 wlis 

ganmavlobaSi 30 welze meti asakis mqone 290 km miwisqveSa gazsadenis 
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da 20 welze meti asakis mqone 550 maregulirebeli 

gazgamanawilebeli punqtis rekonstruqcia da modernizacia. 

2004 wels ukrainis gazgamanawilebeli qselSi danakargebi 

rogorc normatiuli, aseve zenormatiuli - iyo 1,9 mlrd m3 (maT 

Soris normatiuli danakargebi -  1,1 mlrd m3, zenormatiuli -  0,8 

mlrd m3).  

 2011 wlis 1 martisaTvis Aazerbaijanis gazis magistralebiT 

gatarda 3 mlrd 541,2 mln m3  gazi. 2009 wlisaTvis danakargi iyo 

Zalze didi, Tumca mas Semdeg yovel wels mcirdeba.  dinamika 

Semdegia: 2008 w – 534 mln. m3, 2009 w – 494 mln. m3, 2010 w Semcirda 300 

mln. m3-mde, xolo  2011 w daaxloebiT Seadgens 150 mln. m3-s.  

 

4.3. bunebriv gazis gazgamanawilebel qselebSi, teqnologiuri 

xarjebis da teqnikuri danakargebis Semcirebis RonisZiebebi 

 bunebrivi gazis sistemis eqspluataciis procesSi, danakargebis 

mTlianad aRmofxvra praqtikulad SeuZlebelia. SesaZloa mxolod 

maTi Semcireba garkveuli RonisZiebebis danergvis gziT:  

* aucilebelia aRricxvis mowyobilobebis damontaJeba 

moxmarebis adgilas yvela mniSvnelovan kvanZSi;  

* bunebrivi gazis gaJonvebis gansazRvrisas gamoyenebuli unda 

iqnes   Tanamedrove mowyobilobebi, Tanamedrove masalebi;  * 

bunebrivi gazis sistemebis hermetulobis donis gazrda 

mowyobilobis da armaturis axali modelebiT, SemaerTebeli 

SemWidroebuli masalebiT, sistemis profilaqtikuri momsaxureobiT; 

 * bunebriv gazis qselebis pasiuri da aqtiuri dacvis 

gamoyeneba Tanamedrove masalebiT da mowyobilobis gaumjobeseba, 

koroziisgan damcavi axali saizolacio  masalebis gamoyeneba da 

kaToduri sadgurebis Seqmna; 

 * bunebrivi gazis qselebis mSeneblobisas axali 

teqnologiebis gamoyeneba; 

 * bunebrivi gazis gaJonvebis eqsperimentebis Catareba, 

Sesabamisi aparatebis saSualebiT, maTi optimizaciisaTvis; 
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 * bunebrivi gazis qselebis gaJonvebis gazmaregulirebeli 

mowyobilobebis aRWurva telemetriis sistemiT da a.S 

.  

 

4.4. gazgamanawilebeli meurneobis naturuli monacemebis saimedoobis 

maCveneblebis gansazRvra 

 

 

 rogorc dagegmarebis stadiaze, aseve eqspluataciaSi myofi 

gazgamanawilebeli qselis teqnikuri momsaxurebis maCveneblebis 

ganxilvisas, didi yuradReba eqceva mzadyofnis koeficients. igi 

ganisazRvreba rogorc albaToba imisa, rom gazgamanawilebeli qseli 

muSaobs damakmayofileblad misi uSualo gamoyenebis drois 

nebismier momentSi. am dros mxedvelobaSi miiReba mxolod muSaobisa 

da mocdenis dro, magram ar ganixileba is dro, romlis 

ganmavlobaSi sistemas Segnebulad ar iyeneben. mzadyofnis 

koeficienti determinirebuli sididea da warmoadgens namuSevris 

maTematikuri molodinis ( )tµ  Sefardebas, amave sididisa da aRdgenis 

drois maTematikuri molodinis ( )τµ  jamTan: 

τµµ
µ
+

=
t

tK .         (4.24) 

 aRdgenis droSi igulisxmeba Semdegi droebis jami: sakuTriv 

remontis, misi organizaciis, marag-nawilebiT uzrunvelyofis da 

eqspluataciis xelaxali organizaciis. 

 mzadyofnis koeficientis amdagvari SemoReba uTuod 

sasargebloa, radganac igi iZleva garkveul informacias 

energoobieqtis saimedoobis Sesaxeb. magram ar unda daviviwyoT, rom 

rogorc namuSevari ( )t , aseve aRdgenis droc ( )τ  - stoqastikuri 

sidideebia, amitom Tu SemovitanT e.w. mzadyofnis maCvenebels 
τ+

=
t

ty

, maSin misi Tanmimdevruli mniSvnelobebi gansxvavebuli iqneba 

toloba (5.24)-iT miRebuli mniSvnelobebisagan. 
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 amomwuravi informaciis miReba SesaZlebelia y  sididis 

albaTobis ganawilebis simkvrivis gansazRvriT, Tu cnobilia t  da τ  

sidideebis albaTobis ganawilebis simkvrive. es amocana ixsneba 

SedarebiT advilad, rodesac t  da τ  sidideebis albaTobis 

ganawilebis simkvriveebi – eqsponencialuria [143]. magram 

gazgamanawilebeli qselebis saimedoobis ganxilvisas, xSirad 

adgili aqvs daRlilobiT da koroziul mtyunebebs, amitom 

aucilebelia sxva SemTxvevebis ganxilvac. 

 vTqvaT t  da τ  sidideebi arakorelirebulia da gaaCniaT 

normaluri ganawileba, romlis parametrebia  tµ  da τµ - Sesabamisad 

maTematikuri molodinebia, xolo tσ  da τσ  - saSualo kvadratuli 

gadaxrebi. 

 radganac t  da τ  arian urTierTdamoukidebelni, amitom maTi 

erToblivi albaTobis ganawilebis simkvrive, toli iqneba: 

( ) ( ) ( )ττ 21 ftf,tf =         (4.25) 

sadac ( )tf1  da ( )τ2f  - Sesabamisad arian  t  da τ  sidideebis 

albaTobis ganawilebis simkvriveebi. aseT SemTxvevaSi, y  sididis 

albaTobis ganawilebis simkvrive, gamoiTvleba Semdegnairad: 

( ) ( )[ ] ( )
( )dz

z,y
,tz;ztfyg

1

0 ∂
∂

= ∫
τ

,       (4.26) 

sadac ( )
y1

yzzt
−

= - miiReba mzadyofnis maCveneblis gamosaxulebidan, 

xolo iakobiani 
( )
( )z,y

,t
∂
∂ τ

 tolia [143,144]: 

( )
( ) ( )2y1

z

zz
t

yy
t

z,y
,t

−
=

∂
∂

∂
∂

∂
∂

∂
∂

=
∂
∂

τ

τ
τ

 .      (4.27) 

 amgvarad y  sididis albaTobis ganawilebis simkvrive [145], 

SeiZleba ganisazRvros (4.26) da (4.27) gamosaxulebebiT. Tumca aseTi 

midgoma metad rTulia [146]. 

 amgvarad ganvixiloT, arsebuli sawyisi informacia 

gazgamanawilebeli qselebis statikis Sesaxeb.  



cxxvii 
 

 warmovidginoT mocemuli sidideebi da SevqmneT, mzadyofnis 

koeficientis martivi gaangariSebis algoriTmi. gaangariSeba vTqvaT 

xdeba calk-calke maRali, saSualo da dabali qselisaTvis, Tumca 

TiTeuli algoriTmi erTmaneTis analogiuria. 

 CavTvaloT, rom mocemulia Semdegi sidideebi: meurneobisaTvis 

bunebrivi gazis miwodebuli wliuri moculoba, W  aTasi m2; qselis 

sigrZe, L  km; avariebis raodenoba, N ; remontis dro T , sT; 

namuSevaris dro TT0 − , sT (sadac 8760T0 =  sT); aRdgenis (remontis) 

dros intervali 
N
T

=τ , sT; normaluri muSaobis drois intervali 

N
TT

t 0 −=  sT; aRdgenis intensivoba 
τ

µ 1
= , 1/sT.; mtyunebis safrTxe 

t
1

=λ , 1/sT.; mzadyofnis koeficienti 
µλ

µ
+

=K .           

    

 cxadia, rom gazgamanawilebeli meurneobis mzadyofnis 

koeficienti ganisazRvreba rogorc 
τ+

=
t

tK , Tumca radganac 

µ
τ

λ
1;1t == , amitom  

µλ
µ

µλ
λ
λµ

λµ
µλ

λ

µλ

λ
+

=
+

=
+

=
+

=

1

11

1

K .     (4.28) 

 cxadia, rom SesaZlebelia ganvsazRvroT kuTri parametrebi 0µ  

da 0λ , romelTa ganzomilebebia 1/sT.km. radganac Sesabamisad 
τ

µ
L
1

0 =  

da 
Lt
1

0 =λ , amitom Sedegi igivea. marTlac 
τ

τ

τ
λµ

µ
+

=
+

=
+

=
t

t

Lt
1

L
1

L
1

K
00

0 . 

     (4.29) 

Cvens mier miRebuli Sedegebi, praqtikulad warmoadgens pirvel 

mcdelobas, radganac msgavsi kvleva saqarTveloSi jer ar 

Catarebula.  amitom, dReisaTvis SeuZlebelia arsebuli 
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statistikuri rigebis zusti da koreqtuli damuSaveba. am 

etapisaTvis, pirvel rigSi, unda Catardes mxolod saorientacio 

integraluri maCveneblebis dadgena, rac mogvcems garkveul 

Tvisobriv tendencias da miRebuli parametrebis gasaSualebis 

saSualebas. 

 cxril 22 da 23-Si moyvanilia naturuli monacemebis 

parametrebi, gazgamanawilebeli qselebisaTvis. ( 8760To = sT).  

         cxrili 22 

gazgamanawilebeli saSualo wnevis qselebis monacemebi dazianebis 

Sesaxeb 

meurneobis  
dasaxeleba 

miwodebuli 
gazis 
wliuri 
moculoba, 

W , aTasi m2 

qselis 
sigrZe, 

L , km 

avariebis 
raodenoba, 

N  

remontis 

dro T , 
sT 

muSaobis 
dro 

TT0 − , 

sT 

1 2 3 4 5 6 
ss `wyaltubo -gazi~ 2266,1 20,4 35 60 8700 
ss `baRdaTigazi~ 1057,7 58,3 70 203 8557 
ss `zestafoni- 
gazi~ 

- 58 183 62 8698 
 

Sps `versali~ 
(sof.bodbe) 

291,7 7 4 40 8720 

ss `quTaisgazi~ 25669 196,2 5 494 8266 
Sps `sokar jor- 
jia gazi~ - ime- 
reTi (WaiTura) 

2298,9 3,8 9 280 8480 

ss `siRnaRigazi~ 2853,2 45,7 24 171 8589 
Sps `vanigazi~ 1270 47 21 73 8687 
ss `saCxeregazi~ 8967,8 177,6 22  27 8733 
Sps `sokar jor- 
jia gazi~ - qarT 
li (surami) 

- 12,1 4 2,5 8757,5 

Sps `sokar jor- 
jia gazi~ - qarT 
li (qareli) 

1,741 33,2 18 181,5 8578,5 

Sps `sokar jor- 
jia gazi~ - qarT 
li (duSeTi) 

2332 11,8 19 21 8739 

Sps `sokar jor- 
jia gazi~ - qarT 
li (yazbegi) 

10,385 32,835 4 21 8739 

Sps `sokar jor- 
jia gazi~ - qarT 
li (gardabani) 

210,5 32,253 34 92 8668 

Sps `sokar jor- 
jia gazi~ - qarT 
li (dmanisi) 

0,431 17,905 14 42 8718 

Sps `sokar jor- 
jia gazi~ - qarT 
li - krebsiTi 

234,316 436,497 140 332,05 8427,95 



cxxix 
 

Sps `sokar jor- 
jia gazi~ - sa-
megrelo – zug- 
didi 

195,458 5,791 6 24 8736 

Sps `sokar jor- 
jia gazi~ - sa-
megrelo – abaSa 

205,27 4,375 43 63 8697 

Sps `lanCxuTi- 
gazi~ 

373,315 7,9 3 18 8742 

Sps `yaztrangaz- 
Tbilisi~ 

374736,8 916,196 262 629 8131 

ss `Coxataurga- 
zi~ 

308,917 1,226 3 14 8746 

Sps `gasko~ (senaki) 777,3 11,1 1 40 8720 
ss `borjomiga- 
zi~ 

5690 54,841 7 25 8735 

ss `dedoflis- 
wyarogazi~ 

- 12,293 3 17 8743 

Sps `sokar jor- 
jia gazi~-kaxeTi-
lagodexi 

936,77 10,816 10 50 8710 

ss `rusTavigazi~ 30320 38,597 2 30 8730 
Sps `samtredia- 
gazi~ 

6064,8 80,5 4 86 8674 

Sps `aWara bune- 
brivi airi~ 

13236,53 155,515 25 96 8664 

Sps `Terjola 
bunebrivi airi~ 

827,175 33,218 20 40 8720 

Sps `varkeTili- 
airi~ 

7541,8 4,773 2 6 8754 

ss `axmetagazi~ 277,7 5,806 7 90 8670 
ss `sagarejo- 
gazi~ 

10036,9 4,56 1 24 8736 

ss `gurjaani- 
gazi~ 

2946,967 49,549 11 22,4 8737,6 

ss `yvareligazi~ 912,225 25 16 98 8662 
ss `bolnisi- 
gazi~ 

3324,05 39,374 7 23 8737 

ss `xaSurigazi~ 3337 18,79 4 181,5 8578,5 
ss `qareligazi~ 1,741 28,88 18 181,5 8578 
Sps `sokar jor- 
jia gazi~ - qarT 
li (mcxeTa) 

2343 43,65 140 332,05 8427,95 

Sps `sokar jor- 
jia marneuli~ 

6391,817 82,961 36 23,7 8736,3 

ss `TeTriwyaro- 
gazi~ 

123,433 4,3 48 126 8634,0 

ss `kaspigazi~ 8360,7 32,0 63 55 8705,0 
Sps `lixauri- 
gazi~ 

386,7 19,8 5 4 8756,0 

        

 

cxrili 22-is gagrZeleba 

       saSualo wnevis qseli 

remontis 
drois 

muSaobis 
drois 

aRdgenis 
intensivoba 

mtyunebis 
safrTxe 

mzadyofnis 
koeficienti 



cxxx 
 

intervali 

N
T

=τ∆ , sT 

intervali 

N
TTt 0 −=∆ , 

sT 

τ∆
µ 1

= , 1/sT    
t

1
∆

λ = , 1/sT  
µλ

µ
+

=K  

7 8 9 10 11 
1,71 248,57 0,016667 0,000115 0,993151 
2,9 122,2429 0,004926 0,000117 0,976826 
0,338798 47,53005 0,016129 0,000115 0,992922 
10,0 2180 0,025 0,0,000115 0,995434 
98,8 1653,2 0,002024 0,000121 0,943607 
31,11111 942,2222 0,003571 0,000118 0,968037 
7,125 357,875 0,005848 0,000116 0,980479 
3,47619 413,6667 0,013699 0,000115 0,9991667 
1,227273 396,9545 0,037037 0,000115 0,9996918 
0,625 2189,375 0,4 0,000114 0,999715 
10,08333 476,5833 0,00551 0,000117 0,979281 
1,105263 459,9474 0,047619 0,000114 0,997603 
5,25 2184,75 0,047619 0,000114 0,997603 
2,705882 254,9412 0,01087 0,000115 0,989498 
3,0 622,7143 0,02381 0,000115 0,995205 
2,371786 60,19964 0,003012 0,000119 0,962095 
3,0 1092 0,041667 0,000114 0,99726 
1,465116 202,2558 0,015873 0,000115 0,992808 
6,0 2914 0,055556 0,000114 0,997945 
2,400763 31,03435 0,00159 0,000123 0,928196 
4,666667 2915,333 0,071429 0,000114 0,998402 
40,0 8720 0,025 0,000115 0,995434 
3,571429 1247,857 0,04 0,000114 0,997146 
5,666667 2914,333 0,058824 0,000114 0,998059 
5,0 871 0,02 0,000115 0,994292 
15,0 4365 0,033333 0,000115 0,996575 
21,5 2168,5 0,011628 0,000115 0,990183 
3,84 346,56 0,010417 0,000115 0,989041 
2,0 436 0,025 0,000115 0,995434 
3,0 4377 0,166667 0,000114 0,999315 
12,85714 1238,571 0,011111 0,000115 0,989726 
24 154,89 0,041667 0,000114 0,99726 
2,026364 794,3237 0,044643 0,000114 0,997443 
6,125 541,375 0,010204 0,000115 0,988813 
3,285714 1248,143 0,043478 0,000114 0,997374 
45,375 2144,625 0,00551 0,000117 0,979281 
10,08333 476,5833 0,00551 0,000117 0,979281 
2,371786 60,199664 0,003012 0,000119 0,962095 
0,6583 242,675 0,042194 0,000114 0,997295 
2,625 179,875 0,025641 0,000115 0,995548 
0,873 138,1746 0,018182 0,000115 0,997321 
0,8 1751,2 0,25 0,000114 0,999543 

            

        cxrili 22-is gagrZeleba 

                                          saSualo wnevis qseli 

τ∆
µ

L
1

0 = , 1/sT 

km 
tL

1
0 ∆
λ = ,  

1/sT km 

00 / µλ  

12 13 14 
0,000817 6,6344.10-6 0,006897 
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0,0000845 2,0045.10-6 0,023723 
0,000278 1,9822.10-6 0,007128 
0,003571 1,6382.10-5 0,004587 
0,0000103 6,166.10-7 0,059763 
0,00094 3,1032.10-5 0,033019 
0,000128 2,5476.10-6 0,019909 
0,000291 2,4492.10-6 0,0008403 
0,000209 6,4475.10-7 0,003092 
0,0330058 9,4370.10-6 0,000285 
0,000166 3,5111.10-6 0,021158 
0,004036 9,6974.10-6 0,002403 
0,00145 3,4449.10-6 0,002403 
0,0000337 3,5769.10-6 0,010614 
0,00133 6,4063.10-6 0,004818 
0,0000069 2,7183.10-7 0,039399 
0,007195 1,9766.10-5 0,0002747 
0,003628 2,681.10-5 0,007244 
0,007032 1,4479.10-5 0,002059 
0,0,0000174 1,3423.10-7 0,077358 
0,058261 9,3261.10-5 0,001601 
0,002252 1,0331.10-5 0,004587 
0,000729 2,0875.10-6 0,008262 
0,004785 9,3043.10-6 0,001944 
0,001849 1,06.10-5 0,005741 
0,000864 2,9677.10-6 0,003436 
0,000144 1,4321.10-6 0,009915 
0,0,0000067 7,4218.10-7 0,01108 
0,000753 3,4523.10-6 0,004587 
0,034919 2,3933.10-5 0,000685 
0,00039 4,0470.10-6 0,010381 
0,009137 2,5103.10-5 0,002747 
0,009901 2,3098.10-6 0,002564 
0,000408 4,6179.10-6 0,011314 
0,011035 2,9049.10-5 0,002632 
0,000293 6,2039.10-6 0,021158 
0,000191 4,0364.10-6 0,021158 
0,00069 2,7183.10-5 0,039399 
0,000509 1,3797.10-6 0,002713 
0,005963 2,6667.10-5 0,004472 
0,000568 3,5899.10-6 0,006318 
0,012626 5,7681.10-6 0,000457 

 

         

 

cxrili 23 

gazgamanawilebeli dabali wnevis qselebis monacemebi dazianebis 

Sesaxeb 

meurneobis 
dasaxeleba 

miwodebuli 
gazis 
wliuri 
moculoba, 

W , aTasi m2 

qselis 
sigrZe, 

L , km 

avariebis 
raodenoba, 

N  

remontis 

dro T , 
sT 

muSaobis 
dro 

TT0 − , sT 

1 2 3 4 5 6 
ss `wyaltubo -gazi~ 2266,1 56,8 157 305 8455 



cxxxii 
 

ss `baRdaTigazi~ 1057,7 58,3 58,3 121 8639 
ss `zestafoni- 
gazi~ 

- 85 78 276 8484 

Sps `versali~ 
(sof.bodbe) 

291,7 28 34 80 8680 

ss `quTaisgazi~ 25669 196,2 128 216 8544 
Sps `sokar jor- 
jia gazi~ - ime- 
reTi (WaiTura) 

2298,9 35,82 4 390 8370 

ss `siRnaRigazi~ 2853,2 137 40 349 8411 
Sps `vanigazi~ 1270 97,5 36 151 8609 
ss `saCxeregazi~ 8967,8 222,9 134 434 8326 
Sps `sokar jor- 
jia gazi~ - qarT 
li (surami) 

- 58 6 15 8745 

Sps `sokar jor- 
jia gazi~ - qarT 
li (qareli) 

1,741 28,88 131 290 8470 

Sps `sokar jor- 
jia gazi~ - qarT 
li (duSeTi) 

2332 73,7 20 32 8728 

Sps `sokar jor- 
jia gazi~ - qarT 
li (yazbegi) 

10,385 42,66 44 110 8650 

Sps `sokar jor- 
jia gazi~ - qarT 
li (gardabani) 

210,5 68,735 359 451 8309 

Sps `sokar jor- 
jia gazi~ - qarT 
li (dmanisi) 

0,431 58,204 39 98 8662 

Sps `sokar jor- 
jia gazi~ - qarT 
li - krebsiTi 

234,316 650,313 663 360,2 8399,8 

Sps `sokar jor- 
jia gazi~ - sa-
megrelo – zug- 
didi 

195,458 9,631 23 74 8086 

Sps `sokar jor- 
jia gazi~ - sa-
megrelo – abaSa 

205,27 15,28 43 63 8697 

Sps `lanCxuTi- 
gazi~ 

373,315 16,6 37 93 8667 

Sps `yaztrangaz- 
Tbilisi~ 

374736,8 1485,577 662 1981 6779 

ss `Coxataurga- 
zi~ 

308,917 2,67 14 69 8691 

Sps `gasko~ (senaki) 777,3 32,7 14 110 8650 
ss `borjomiga- 
zi~ 

5690 72,36 12 64 8696 

ss `dedoflis- 
wyarogazi~ 

- 35,663 21 53 8707 

Sps `sokar jor- 
jia gazi~-kaxeTi-
lagodexi 

936,77 25,673 21 53 8707 

ss `rusTavigazi~ 30320 43,321 35 44 8716 
Sps `samtredia- 
gazi~ 

6064,8 65,8 12 101 8659 

Sps `aWara bune- 
brivi airi~ 

13236,53 134,776 11 96 8664 



cxxxiii 
 

Sps `Terjola 
bunebrivi airi~ 

827,175 51,23 31 110 8650 

Sps `varkeTili- 
airi~ 

7541,8 27,164 17 59 8701 

ss `axmetagazi~ 277,7 58,06 7 20,2 8739 
ss `sagarejo- 
gazi~ 

10036,9 17,64 13 61 8699 

ss `gurjaani- 
gazi~ 

2946,967 22,4 25 448 8312 

ss `yvareligazi~ 912,225 61 306 181 8579 
ss `bolnisi- 
gazi~ 

3324,05 11,62 67 167 8593 

ss `xaSurigazi~ 3337 18,79 44 190 8570 
ss `qareligazi~ 1,741 28,88 131 90 8670 
Sps `sokar jor- 
jia gazi~ - qar-Tli 
(mcxeTa) 

2343 6,5 663 160,2 8599,8 

Sps `sokar jor- 
jia marneuli~ 

6391,817 175,921 199 98 8662,0 

ss `TeTriwyaro- 
gazi~ 

123,433 47,19 15 9 8751,0 

ss `kaspigazi~ 8360,7 168,0 63 145 8615,0 
Sps `didi diRo- 
mi~ 

 20,3 160 289 8471,0 

Sps `lixauri- 
gazi~ 

386,7 15 11 3 8757 

      cxrili 23-is gagrZeleba 

      dabali wnevis qseli 

remontis 
drois 
intervali 

N
T

=τ∆ , sT 

muSaobis 
drois 
intervali 

N
TTt 0 −=∆ , 

sT 

aRdgenis 
intensivoba 

τ∆
µ 1
= , 1/sT   

mtyunebis 
safrTxe 

t
1
∆

λ = , 1/sT  

mzadyofnis 
koeficienti 

µλ
µ
+

=K  

7 8 9 10 11 
1,942675 53,8535 0,003279 0,000118 0,965183 
2,075472 148,1818 0,008264 0,000116 0,986187 
3,538462 108,7692 0,003623 0,000118 0,968493 
2,352941 255,2941 0,0125 0,000115 0,990868 
1,6875 66,75 0,00463 0,000117 0,975342 
97,5 2092,5 0,002564 0,000119 0,955479 
8,725 210,275 0,002865 0,000119 0,96016 
4,194444 239,1389 0,006623 0,000116 0,982763 
3,238806 62,13433 0,002304 0,00012 0,950457 
2,5 1457,5 0,066667 0,000114 0,998288 
2,21374 64,65649 0,003448 0,000118 0,966895 
1,6 436,4 0,03125 0,000115 0,996347 
2,5 196,5909 0,009091 0,000116 0,987443 
1,256267 23,14485 0,002217 0,00012 0,945616 
2,512821 222,1026 0,010204 0,000115 0,988813 
0,543288 12,66938 0,002776 0,000119 0,958881 
3,217391 377,6522 0,013514 0,000115 0,991553 
1,465116 202,2558 0,015873 0,000115 0,992808 
2,513514 234,2432 0,010753 0,000115 0,989384 
2,992447 10,24018 0,000505 0,000148 0,773858 
4,928571 620,7957 0,014493 0,000115 0,992123 
7,857143 617,8571 0,009091 0,000116 0,987443 



cxxxiv 
 

5,3333333 724,6667 0,015625 0,000115 0,992694 
2,52381 414,619 0,018868 0,000115 0,99395 
2,52381 414,619 0,018868 0,000115 0,99395 
1,257143 249,0286 0,022727 0,000115 0,994977 
8,416667 721,5833 0,009901 0,000115 0,98847 
8,727273 787,6364 0,010417 0,000115 0,989041 
3,548387 279,0323 0,009091 0,000116 0,987443 
3,470588 511,8235 0,016949 0,000115 0,993265 
2,885714 1248,543 0,049505 0,000114 0,997694 
4,692308 669,1538 0,016393 0,000115 0,993037 
17,92 332,48 0,002232 0,00012 0,948858 
0,591503 28,03595 0,005525 0,000117 0,979338 
2,492537 128,2537 0,005988 0,000116 0,980936 
4,318182 194,7727 0,005263 0,000117 0,978311 
0,687023 66,18321 0,011111 0,000115 0,989726 
0,241629 12,97104 0,006242 0,000116 0,981712 
0,4924 43,5276 0,005025 0,000117 0,977283 
0,6 583,4 0,012195 0,000115 0,990639 
2,3015 136,746 0,006897 0,000116 0,983447 
1,8063 52,9438 0,00346 0,000118 0,967009 
0,2727 796,0909 0,33333 0,000114 0,999658 

     cxrili 23-is gagrZeleba 

     dabali wnevis qseli 

τ∆
µ

L
1

0 = , 1/sT 

km 
tL

1
0 ∆
λ = , 1/sT 

km 

00 / µλ  

12 13 14 
5,77234.10-5 0,016993 0,003397 
0,000141758 0,016916 0,00838 
4,26257.10-5 0,011394 0,003741 
0,000446429 0,035388 0,012615 
2,35965.10-5 0,004971 0,004747 
7,1623.10-5 0,026689 0,002684 
2,09148.10-5 0,007008 0,002984 
6,79232.10-5 0,010079 0,006739 
1,03371.10-5 0,004264 0,002424 
0,001149425 0,0172 0,066781 
0,0001194 0,033479 0,003566 
0,000424016 0,013519 0,031365 
0,000212107 0,023038 0,009207 
3,22586.10-5 0,013799 0,002338 
0,000175316 0,016988 0,01032 
4,26908.10-6 0,001474 0,002895 
0,001403127 0,102954 0,013629 
0,00103881 0,064974 0,015988 
0,000640041 0,058892 0,010868 
3,39798.10-7 0,000521 0,000652 
0,005427998 0,371581 0,014608 
0,000278009 0,030197 0,009207 
0,000215934 0,013718 0,01574 
0,000529062 0,027806 0,018983 
0,000734933 0,038716 0,018983 
0,000524525 0,022967 0,022842 
0,000150471 0,015022 0,010016 
7,72887.10-5 0,007338 0,010532 
0,000177453 0,019274 0,009207 
0,000623956 0,036565 0,017064 



cxxxv 
 

0,000852652 0,017183 0,049619 
0,000929333 0,056294 0,016508 
9,96492.10-5 0,042359 0,002352 
9,05715 10-5 0,016054 0,005641 
0,00051532 0,084417 0,006104 
0,000280104 0,050654 0,00538 
0,000384734 0,034270 0,011226 
0,000960338 0,150326 0,006358 
2,85647 10-5 0,005555 0,005142 
0,000258426 0,020992 0,01231 
4,10509 10-5 0,005853 0,007013 
0,000168791 0,047171 0,003578 
0,022222222 0,066643 0,333448 

 

 nax. 33-ze. naCvenebia saSualo qselebis aRdgenis intensivobis 

sidideebi, sxvadasxva meurneobisaTvis. abscisTa RerZze naCvenebia 

gazis meurneobis dasaxeleba. 

 nax. 34-ze. naCvenebia saSualo qselebis mtyunebebis safrTxis 

sidideebi, sxvadasxva meurneobisaTvis. abscisTa RerZze naCvenebia 

gazis meurneobis dasaxeleba. abscisTa RerZze analogiuria nax.33-ze. 

   

            
 

nax.33. saSualo wnevis qselebis aRdgenis intensivobis sidideebi, sxvadasxva 

meurneobisaTvis: 1. ss `wyaltubo -gazi~; 2. ss `baRdaTigazi~; 3. ss `zestafonigazi~; 

4. Sps `versali~ (sof. bodbe); 5. ss `quTaisgazi~; 6. Sps `sokar jorjia gazi~ - 

imereTi (WaiTura); 7. ss `siRnaRigazi~; 8. Sps `vanigazi~; 9. ss `saCxeregazi~; 10. Sps 

`sokar jorjia gazi~ - qarTli (surami); 11. Sps `sokar jorjia gazi~ - qarTli 

(qareli); 12. Sps `sokar jorjia gazi~ - qarTli (duSeTi); 13. Sps `sokar jorjia 

gazi~ - qarTli (yazbegi); 14. Sps `sokar jorjia gazi~ - qarTli (gardabani); 15. Sps 

`sokar jorjia gazi~ - qarTli (dmanisi); 16. Sps `sokar jorjia gazi~ - qarTli – 

krebsiTi; 17. Sps `sokar jorjia gazi~ - sa-megrelo – zugdidi; 18. Sps `sokar 

jorjia gazi~ - samegrelo (abaSa); 19. Sps `lanCxuTigazi~; 20. Sps `yaztrangaz-

Tbilisi~; 21. ss `Coxataurgazi~; 22. Spa `gasko~ (senaki); 23. ss `borjomigazi~; 24. ss 

`dedofliswyarogazi~; 25. Sps `sokar jorjia gazi~-kaxeTi (lagodexi); 26. ss 

`rusTavigazi~; 27. Sps `samtredia-gazi~; 28. Sps `aWara bunebrivi airi~ (baTumi, 
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qobuleTi); 29. Sps `Terjola bunebrivi airi~; 30. Sps `varkeTiliairi~ (Tbilisi); 31. 

ss `axmetagazi~; 32. ss `sagarejogazi~; 33. ss `gurjaanigazi~; 34. ss `yvareligazi~; 

35. ss `bolnisigazi~; 36. ss `xaSurigazi~; 37. ss `qareligazi~; 38. Sps `sokar 

jorjia gazi~ - qarTli (mcxeTa); 39. Sps `sokar jorjia marneuli~; 40. ss 

`TeTriwyarogazi~; 41. ss `kaspigazi~; 42. Sps `lixaurigazi~    

nax.34. dabali qselebis mtyunebis safrTxe sidideebi, sxvadasxva meurneobisaTvis. 

abscisTa RerZze, nax.33-is analogiurad, naCvenebia gazis meurneobis dasaxeleba  

nax.35 da nax.36-ze. naCvenebia dabali qselebis aRdgenis intensivobis 

sidideebi da safrTxis mtyunebebi, sxvadasxva meurneobisaTvis. 

abscasTa RerZze naCvenebia gazis meurneobis dasaxeleba. 

  

nax.35. dabali wnevis qselebis aRdgenis intensivobis sidideebi, sxvadasxva 

meurneobisaTvis. abscisTa RerZze, nax.33-is analogiurad, naCvenebia gazis 

meurneobis dasaxeleba  

nax.36. dabali qselebis mtyunebis safrTxeebis sidideebi, sxvadasxva 

meurneobisaTvis. abscisTa RerZze, nax.33-is analogiurad, naCvenebia gazis 

meurneobis dasaxeleba 

                                 
nax.37. saSualo da dabali wnevis qselebis mzadyofnis koeficientebi sxvadasxva 

meurneobisaTvis. abscisTa RerZze (lurjad saSualo wneva; 2. wiTlad - dabali 

wneva). nax.33-is analogiurad, naCvenebia gazis meurneobis dasaxeleba.   

  nax.38-ze naCvenebia Sesabamisad saSualo da dabali wnevis 

qselebis mtyunebis safrTxis Sefardeba, aRdgenis intensivobasTan. 
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abscasTa RerZze, nax.33-is analogiurad, naCvenebia gazis meurneobis 

dasaxeleba 

         

 

nax.38. saSualo da dabali wnevis qselebis Sesabamisad mtyunebis safrTxis 

Sefardeba aRdgenis intensivobasTan (1. saSualo qselebis mtyunebis safrTxis 

Sefardeba aRdgenis intensivobasTan; 2. dabali qselebis mtyunebis safrTxis 

Sefardeba aRdgenis intensivobasTan). abscisTa RerZze, nax.1-is analogiurad, 

naCvenebia gazis meurneobis dasaxeleba  

 

 kuTri maxasiaTeblebis, rogorc saSualo da dabali 

qselebisaTvis, da meurneobis mixedviT, gasaSualobis Semdeg 

miviRebT: saSualo qselebisaTvis- 005045,00 =µ   1/sT
.km; 00001091,00 =λ

1/sT.km. dabali qselebisaTvis - 000001242,00 =µ  1/sT.km; 0002991,00 =λ

1/sT.km. 

 maRali wnevis qselis maxasiaTeblebis dasadgenad, gvaqvs 

mxolod eqvsi meurneoba: 1. Sps `vanigazi~; 2. Sps `sokar jorjia 

gazi~ - qarTli (dmanisi); 3. Sps `lanCxuTigazi~; 4. Sps `yaztrangaz-

Tbilisi~; 5. ss `rusTavigazi~; 6. Sps `aWara bunebrivi airi~ (baTumi, 

qobuleTi). miuxedavad imisa, rom statistika mwirea, mainc SesaZloa 

saorientacio sidideebis dadgena. cxril 24-Si moyvanilia maRali 

wnevis qselis maxasiaTeblebis dadgena. 
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cxrili 24 

gazgamanawilebeli maRali wnevis qselebis monacemebi dazianebis 

Sesaxeb 

meurneobis 
dasaxeleba 

qselis 

sigrZe, L , 
km 

avariebis 
raodenoba, 

N  

remontis 

dro T , 
sT 

aRdgenis 
intensivoba 

τ∆
µ 1

= , 1/sT    

Sps `yaztrangaz- 
Tbilisi~ 

200,278 8 17 0,470588 

Sps `vanigazi~ 25,5 3 31 0,096774 
Sps `sokar jorjia 
gazi - qarTli~ 
(dmanisi) 

0,901 1 4 0,25 

Sps`lanCxuTigazi~ 0,81 2 7 0,285714 
ss `rusTavigazi~ 3,065 1 3 0,333333 
Sps `aWara bunebrivi 
airi~ 

30,322 1 9 0,111111 

      cxrili 24-is gagrZeleba 

 

mtyunebis 
safrTxe 

t
1
∆

λ = , 1/sT  

mzadyofnis 
koeficienti 

µλ
µ
+

=K  

τ∆
µ

L
1

0 = , 1/sT 

km 
tL

1
0 ∆
λ = ,  

1/sT km 

00 / µλ  

0,000915 0,998059 0,00235 4,56874.10-6 0,001944 
0,000344 0,996461 0,003795 1,34777.10-5 0,003551 
0,000114 0,999543 0,277469 0,000126756 0,000457 
0,000228 0,999201 0,352734 0,00028209 0,0008 
0,000114 0,999658 0,0,108755 3,72575.10-6 0,000343 
0,000114 0,998973 0,003664 3,76864.10-6 0,001028 
 

 nax. 39 da 40-ze naCvenebia maRali wnevis qselebis aRdgenis 

intensivobis sidideebi, sxvadasxva meurneobisaTvis. 1. Sps 

`yaztrangaz-Tbilisi~; 2. Sps `vanigazi~; 3. Sps `sokar jorjia gazi - 

qarTli~ (dmanisi); 4. Sps`lanCxuTigazi~; 5. ss `rusTavigazi~; 6. Sps 

`aWara bunebrivi airi~ 

         
nax. 39. maRali wnevis qselebis aRdgenis intensivobis sidideebi, sxvadasxva 

meurneobisaTvis. 1. Sps `yaztrangaz-Tbilisi~; 2. Sps `vanigazi~; 3. Sps 
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`sokar jorjia gazi - qarTli~ (dmanisi); 4. Sps`lanCxuTigazi~; 5. ss 

`rusTavigazi~; 6. Sps `aWara bunebrivi airi~ 

nax.40. maRali qselebis mtyunebis safrTxeebis sidideebi, sxvadasxva 

meurneobisaTvis. nax.7-is analogiurad, naCvenebia gazis meurneobis 

dasaxeleba.  

nax.41-ze naCvenebia maRali wnevis qselebis mzadyofnis 

koeficientebi sxvadasxva meurneobisaTvis. 

 nax.42-ze naCvenebia maRali wnevis qselebis mtyunebis safrTxis 

Sefardeba aRdgenis intensivobasTan.  

       
nax.41. maRali qselebis mzadmyofnis koeficientebi, sxvadasxva meurneobisaTvis. 

nax.39-is analogiurad, naCvenebia gazis meurneobis dasaxeleba.  

 

nax.42. maRali qselebis mtyunebis safrTxis Sefardeba, aRdgenis intensivobasTan. 

abscasTa RerZze, nax.39-is analogiurad, naCvenebia gazis meurneobis dasaxeleba 

kuTri maxasiaTeblebi rogorc maRali qselebisaTvis, da 

meurneobis mixedviT, gasaSualobis Semdeg miviRebT: 124795,00 =µ  

1/sT.km; 5
0 1079865,7 −⋅=λ 1/sT.km. 

 miRebuli Sedegebis analizis Semdeg, SesaZlebelia gakeTdes 

garkveuli daskvnebi: 

 cnobilia, rom mzadyofnis koeficientis normatiuli 

mniSvneloba (nebismieri wnevis qselisaTvis), tolia 0,9995. mravali 

meurneoba uaxlovdeba aRniSnul normatiul mniSvnelobas, Tumca 

arsebobs sakmaod dabali mniSvnelobebic. maRali wnevisaTvis 

mzadyofnis koeficienti normaSia. saSualo wnevisaTvis arsebobs 

sakmaod dabali mzadyofnis koefiicientis mniSvnelobebi: 0,9281 

(`yaztransgaz-Tbilisi), 0,9436 (`quTaisgazi~). dabali wnevisas gvaqvs: 

0,92 (`yaztransgaz-Tbilisi),0,9482 (`gardabanigazi~), 0,9488 

(`gurjaanigazi~), 0,9504 (`saCxerigazi~), 0,9554 (`WiaTuragazi~), 0,9601 
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(`siRnaRigazi~). cxadia, rom am meurneobebma unda gaaumjobeson maTi 

maxasiaTeblebi. 

 miRebuli saimedoobis mniSvnelobebis maxasiaTeblebi, SesaZloa 

iyvnen saorientacio bazisuri mniSvnelobebi. 

 

4.5. მტყუნების ანალიზი მაგისტრალურ გაზსადენისთვის 

 

4.5.1. საქართველოს მაგისტრალური გაზსადენის რეაბილიტაცია 

 

 2007 wlidan dRemde aSS mTavrobis daxmarebiT fondis 

`aTaswleulis gamowveva saqarTvelos~ programiT da saqarTvelos 

navTobisa da gazis korporaciis saxsrebiT Catarebul iqna 

magistraluri gazsadenebis sistemis masStaburi sareabilitacio 

samuSaoebi. kerZod: aSenda axali 20,08 km-is  sigrZis sxvadasxva 

gazsadenebi, 1200 mm, 1020 mm da 720 mm diametrebisaTvis (maT Soris 

ubnebia sof. zotikiaanTkarTan, md. aryalas gadakveTa, sof. 

menesosTan, md. gldanulas gadakveTa, vladikavkaz-Tbilisis II xazi 

jvris monasterTan, yazax-saguramosa da yaradaR-Tbilisis 

magistralur gazsadenebs Soris arsebuli korozirebuli Semkravi 

xazi). 

 magistralur gazsadenze Sesrulda eroziis sawinaaRmdego 

samuSaoebi. gasufTavda gaSiSvlebuli mili Zveli izolaciisgan da 

gaukeTda axali izolacia (sof. zotikiaanTkari); gazsadenebis 

mTlianobis SenarCunebis mizniT, daba fasanaurTan cxvedieTis xevis 

gadakveTaze  moewyo qvayrili da betonis blokebis montaJi; 

gazsadenis gadakveTaze moewyo baraji betonisa da fleTili qvebis 

gamoyenebiT (duSeTis xevi); gazsadenebis Taros md.aragvis mier 

Zlieri eroziuli moqmedebis Serbilebis mizniT ganxorcielda 

gabionis qvayrilisa da betonis sainJinro nagebobebis kombinirebuli 

konstruqciebi; demontirda korozirebuli saxazo onkani (sezonurad 

wyliT dafaruli) da mis nacvlad Cakerda mili (Jinvalis 

wyalsacavTan); md. gldanulas gadakveTaze Seicvala korozirebuli 

mili, mis nacvlad aSenda axali mili, romelic Caimarxa mdinaris 
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fskeris gamorecxvis donis qvemoT, xolo napiris eroziisgan dacvis 

mizniT mdinaris napiras moewyo qvayrilis konstruqcia; mTis nakadis 

gadakveTis Sedegad gaSiSvlebuli magistraluri gazsadenis 

dasacavad moewyo gabionebis konstruqcia; magistraluri 

milsadenisTvis moewyo betonis da qvayrilis kombinirebuli 

konstruqcia (baraJi), xolo milsadeni CaRrmavda md. belaias fskeris 

garecxvis donis qvemoT; eroziuli moqmedebis Serbilebis mizniT, md. 

baidaras xeobaSi gazsadenis derefanis ramodenime monakveTze moewyo 

moqnili da myari tipis damcavi nagebobebi (gabioni, qvayrili, 

betoni); md. snoswylis gadakveTaze magistralur milsadenze betonis 

filebiT aRsdga arsebuli damba, amortizebuli milsadeni Seicvala 

axali miliT da CaRrmavda mdinaris fskeris garecxvis donis qvemoT; 

sxvadasxva adgilas gamoicvala 9 cali amortizebuli onkani; 

saqarTvelo-ruseTis saxelmwifo sazRvarTan axlos damontaJda 

saonkano kvanZi. 

 maT paralelurad saqarTvelos gazis transportirebis 

kompaniis dafinansebiT da praqtikuli ganxorcielebiT Sesrulebul 

iqna damatebiTi samuSaoebi magistraluri gazsadenebis sistemis 

gajansaRebisaTvis. 

 Catarda sistemaSi arsebuli gvirabebis  sareabilitacio 

samuSaoebi magistralur gazsadenze, kerZod wiTeli xidi-walka-

axalqalaqi, saguramo-quTaisi, quTaisi-soxumi, vladikavkaz-Tbilisi, 

Crdilo kavkasia-amierkavkasiis magistrali, yazax-saguramo. Catarda 

gardabnis ggs-ebis sarekonstruqcio samuSaoebi. SekeTda burjebi, 

Seicvala wylisgan dazianebuli muxli, Catarda profilaqtikuri 

samuSaoebi Camket onkanebze. mdinare CxouSias marjvena sanapirosTan 

gamTlianda wylis nakadis dartymisagan gatexili 530 mm 

magistraluri gazsadeni. aSenda damcavi kedlebi. xevebze gakeTda 

sayrdeni kedlebi, gaSiSvlebul milsadnze gakeTda izolacia da 

Seivso miwis safariT. moxda axal aSenebuli gazsadenis SeWra 

magistralur gazsadenSi. damontaJda sarezervo gazsadenisaTvis 

garcmis milebi. kapitalurad SekeTda mdinareebis vanturi tipis 

gadasasvlelebi. srulad ganaxlda gazis aRricxvis xelsawyoebis 
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baza. Yyvela gazis gamanawilebel sadgurSi da gazis xarjmzom 

kvanZSi moewyo evropuli qveynebis Tanamedrove tipis aRmricxveli 

xelsawyoebi. 

 yovelive zemoaRniSnulis Sedegad magistraluri gazsadenebis 

sistemis marTva gaxda ufro moqnili, efeqturi da rac mTavaria 

usafrTxo. mniSvnelovnad Semcirda gazis danakargebi, romlis donec 

gauTanabrda mowinave, ganviTarebuli qveynebis monacemebs. 

 nax.43-ze TvalsaCinoebisaTvis, naCvenebia magistraluri 

gazsadenebis ramodenime avariuli ubani. 

           
 

                    
 
 
nax. 43. magistraluri gazsadenebis ramodenime avariuli ubnis xedebi 

 
 magalisaTvis nax.44-ze, agreTve naCvenebia tipiuri dazianebis 

nimuSebi, zugdidis gazsadenze. 
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nax.44. tipiuri dazianebis nimuSebi, zugdidis gazsadenze. 

 

4.5.2. mtyunebis analizi da riskebi magistralur gazsadenze 

 

 ganvixiloT saqarTvelos magistraluri gazsadenis mtyunebis 

analizi da riskebis dadgena. 

ganvixiloT aRniSnuli magistraluri gazsadenis xazovani 

riskis nawilis Sefaseba. riskis Sefaseba xdeba daaxloebiT 

erTnairi riskis maCveneblebiT, ganawilebulebi kuTri ubnebiT, 

sruli sigrZis mixedviT. xdeba gazsadenis TiTeuli n -uri ubnis 

riskis Sefaseba da unda aigos grafiki R -is riskis maCveneblebi 

gazsadenis sigrZis mixedviT. ( )nR -is mixedviT unda dadgindes n -uri 

ubani, sadac nL  aris n -uri trasis ubnis sigrZe. 

 magistraluri gazsadenis avariebis riskis xarisxis 

SefasebisTvis monacemebis mixedviT, unda moxdes ubnebis SerCeva 

yvelaze maRali riskis mniSvnelobebiT. am ubnebisaTvis, Sesabamisi 

da daaxloebiTi maCveneblis mixedviT (magaliTad sixSire an 

mtyunebebi), igeba ( )nLR -is funqcia (nax.45). 

 

 

 

 

 

 

 

 

 

 

 

             

nax.45. riskis maCveneblis ganawilebis saxe, magistraluri gazsadenis 

trasis saxe 
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Tu riskis maCveneblis mniSvneloba normatiulze metia, maSin 

unda ganisazRvros `misaRebi riskis~ garkveuli ricxvi, romlis 

Semdeg unda Catardes dawvrilebiTi analizi da riskis marTvis 

RonisZiebis rekomendaciebi unda SemuSavdes. 

 magistralur gazsadenze avariebis dros, axasiaTeben avariebis 

λ  sixSires (mtyunebis safrTxe), romelic sxvadasxva ubnebisTvis 

gansxvavebulia.  saWiroa avariebis lokaluri gavlenis sixSiris 

sistemis klasifikacia da faqtorebis dajgufeba, rac unda moxdes 

avariebis mtyunebis statistikuri monacemebiT. jgufebis fardobiTi 

Senatanis ( )8,...,2,1i,i =Γ  mixedviT, jamur statistikaSi avariuli 

mtyunebebi xdeba woniTi ip  koeficientiT (cxrili 25). 

 TviTeul jgufis iΓ -Si, arsebobs ( )ji  raodenobis faqtorebis 

gavlena. TviTeul faqtors gaaCnia simbolo da cifrul 

gamosaxuleba ijF , sadac i  - aris jgufis nomeri, j  - jgufSi 

faqtoris nomeri. 

 ijF -s faqtoris fardobiT wili (Senatani) sakuTari jgufis 

SigniT, avariuli mtyunebis safrTxeebisaTvis, ganixileba gazsadenis 

ubnis woniTi koeficientis saSualebiT ( )ijq .     

              cxrili 25 

gazsadenis ubnis avariuli mtyunebis safrTxeebis woniTi 

koeficientebi 

 jgufebis aRniSvna da dasaxelebis faqtorebi jgufis 

wili, ip  

jgufi 1 gare anTropogenuri zemoqmedeba 0,12 
jgufi 2 korozia 0,18 
jgufi 3 milebis xarisxi 0,08 
jgufi 4 samSeneblo-samontaJo samuSaoebis xarisxi 0,12 
jgufi 5 sakonstruqtoro-teqnologiuri faqtorebi 0,08 
jgufi 6 bunebis zemoqmedeba 0,08 
jgufi 7 saeqspluatacio faqtorebi 0,05 
jgufi 8 defeqtebi milis tanSi da SeduRebis nakerebi 0,30 

 

saqarTvelos magistraluri gazsadenis avariebis da mtyunebis 

statistikuri monacemebis mixedviT, Cvens mier miRebulia cxrili 1, 

imis da mixedviT, Tu rogoria sxvadasxva faqtorebis wvlili 
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gazsadenis ganxiluli ubnis intensivobisTvis, gansxvavebuli λ -s 

saSualo statistikurisagan (saSualo statistikuris sixSire). 

 warmovadginoT, rom gvaqvs avariebis saSualo statistikuri 

proceduriT ubnebis dayofa, sadac xorcieldeba TanmimdevrobiT da 

damoukideblad TviTeuli ijF -s faqtoris gavlena, an iΓ -is jgufebis 

faqtorebi. naxtomis sidide mocemuli faqtorebisaTvis, gansazRvravs 

ubnebis sigrZes da ricxvs, ris Sesabamisad miiReba dazustebuli 

Sefasebis riski. zogadad, ubnebis ijF -s faqtorisaTvis, gveqneba 

erTmaneTesigan gansxvavebul faqtorebi. 

 amgvarad, gazsadenis ganxiluli ubnis faqtorebisaTvis, 

garkveulad miiReba gansxvavebuli λ -s saSualo statistikuri 

sidideebi. amitom trasis nebismier n -ur ubanze gveqneba 

gansxvavebuli nλ -ebi: 

λλ MGn K= .       (4.30) 

sadac λ  ganisazRvreba avariebis statistikuri monacemebiT, 

mocemuli sruli magistraluri gazsadenisaTvis [147,148}. 

 koeficienti MGK  miiReba, TviTeuli ijF -is faqtoris 

gaangariSebiT am saeqsperto SefasebiT, balebis raodenobiT ( )ijB  - 

aTbaliani SefasebiT, romelic asaxavs misi gavlenis intensivobas. 

konkretuli trasis n  ubnisaTvis, TanmimdevrobiT Sefasdeba 

intensivobis gavlena TviTeuli JIM ⋅=  faqtorebisaTvis. balebis 

yvela faqtorebisaTvis ( )J,...,2,1j,I,...,2,1i,Bij == , miiReba formula MGK

-saTvis: 

∗=
B
FK n

MG ,       (4.31) 

sadac: 

( )

∑∑
= =

=
I

1i

IJ

1j
ijijin ;BqpF       (4.32) 

∑
=

∗ =
N

1n

n

B
F

N
1B  .      (4.33) 
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sadac λ  - aris avariebis saSualo statistikuri mniSvnelobebi 

moqmed magistralur gazsadenze (minimum 5 weli); 

B  - saSualo statistikuri gazsadenis baluri (daaxloebiT 3 bali) 

raodenoba. 

 saqarTvelos magistraluri gazsadenis avariebis da mtyunebis 

statistika Cvens mier miRebulia cxril 26-is mixedviT da 

Sedgenilia magistraluri gazsadenis sxvadasxva ubnebisaTvis, 

eqspluataciis vadis mixedviT, nF  faqtorebiT, saeqsperto gziT.  

 cxrili 26 magistraluri gazsadenis sxvadasxva ubnis 

eqspluatacia, saeqsperto faqtorebiT  

 

n/Nn  magistraluri gazsadenis ubnis 
xasiaTi 

eqspluataciis vada, wlebi 

20<  3020 ÷  30>  
1 trasis ubnebi, romlebic daSo- 

rebelni arian dasaxlebuli  
punqtebidan da satransporto 
komunikaciidan, Waobebisa da  
mdinareebis gadasavlelebis ga- 
reSe  

0,37,2 ÷  7,25,2 ÷  5,23,2 ÷  

2 Waobebisa da mdinareebis gada- 
sasvlelebi, maRali korozia, 
saizolaciis safaris aRdgenis 
siZneleebi 

0,66,4 ÷  9,53,4 ÷  7,51,4 ÷  

3 sahaero gadasasvlebebi xevebze, 
mdinareebze, satransporto 
komunikaciebi 

3,47,3 ÷  1,45,3 ÷  0,43,3 ÷  

4 Camketi da damxmare armatura 
da ganStoebebis (lupin- 
gebi) adgilebi 

8,43,4 ÷  6,41,4 ÷  4,49,3 ÷  

5 trasis ubnebi, romlebic gadi- 
an mosaxleobis maRali 
simWidrovis adgilebSi, 
vandalizmi, moqmedeba 
mesame pirebis mier 

0,50,4 ÷  8,48,3 ÷  6,46,3 ÷  

6 sakompresoro sadgurebis tra- 
sis ubnebi, romlebic warmoad- 
genen cikluri dat- 
virTvebis `wyaroebs~  

0,70,5 ÷  4,68,4 ÷  1,68,4 ÷  

7 trasis ubnebi mewyeriT,  
gruntis mZime TvisebebTi 

0,66,4 ÷  9,53,4 ÷  1,51,4 ÷  

 

 yvelaze didi riski dakavSirebulia milis ZiriTadi liTonebis 

da SeduRebis nakeris ganiv rRvevasTan. kerZod, arsebobs koroziuli 

bzarebi, sviSebi da giliotinuri xvretebi.  
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 saqarTvelos magistraluri gazsadenis avariebis da mtyunebis 

statistikisaTvis, ganivi bzaris maxasiaTebili zoma pL , 

aproqsimirdeba vaibulis ganawilebiT [149,150,151]: 

( )



















−−=

6,1
p

p 7,0
L

exp1LF ,      (4.34) 

sadac ( )pLF  - warmoadgens pL -ze nakleb sidides. 

 erT-erTi diskretuli ganawilebisaTvis defeqturi xvretis 

dros, miRebulia sami maxasiaTebeli zomiT D/Lp , xolo Sesabamisi 

eqvavilenturi farTobisaTvis EFS , naCvenebia cxril 27-Si. EFS -is 

mniSvnelobebi miRebulia damaxasiaTebeli D/Lp -s zoma, rombuli 

formisas SefardebiT 8:1; D  - milsadenis pirobiTi diametri; 

4/DS 2
0 π== - milsadenis ganivi kveTis farTobi [152,153,154]  

 cxrili 27 

farTobis xvretebis ( EFS ) damaxasiaTebeli zomebi 
defeqturi xvretis parametrebi naxvretebi 

1m =  

bzarebi 

2m =  

giliotinu- 
ri gagleja 

3m =  

D/Lp  0,3 0,75 1,5 

0EF S/S  0,0072 0,0448 0,179 

gaglejis wili pL
mf  

0,55 0,35 0,10 

 

 ubnebis avariuli xvretis kuTri sixSireebi  ganisazRvreba 

Semdegi formuliT: 

pL
mn

c
m fλλ = ,         (4.35) 

sadac 3,2,1m =  (indeqsi), xolo ∑ pL
mf . 

 magaliTi: magistraluri gazsadenis avariebis ubani gvaqvs =D

100 sm da 001,0=λ   avaria/(km.weli). maSin koroziuli sviSis kuTri 

sixSire 00055,0c
1 =λ  avaria/(km.weli). ganivi maxasiaTebeli 6,30Lp = sm 

da 117SEF = sm2. Sesabamisad bzarisaTvis 00035,0c
2 =λ  avaria/(km.weli), 

5,76Lp = sm, 732SEF = sm2. giliotinuri gagleja: 0001,0c
3 =λ  

avaria/(km.weli), 153Lp = sm, 2813SEF = sm2. 
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 saqarTvelos magistraluri gazsadenis avariebis da mtyunebis 

statistika Cvens mier sabolood miRebulia cxril 28-is mixedviT, 

romelSic naCvenebia integraluri riskis maCveneblebi.    

       

cxrili 28 

saqarTvelos magistraluri gazsadenis avariebis da mtyunebis 

statistika 

riskis maCveneblebis dasaxeleba riskis maCveneble- 
bis mniSvneloba 

avariis saSualo mtyunebis safrTxe λ ,  
avaria/1000 km. weli 

0,16 

trasaze avariis Seqmnis sixSire (albaToba) weliwadSi 0,022 
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დასკვნები 

 1. arsebuli literaturis analizis da msoflioSi gazis 

seqtoris mimoxilvis Sedegad SeiZleba davaskvnaT, rom dRes 

saqarTveloSi gazis seqtorSi sustadaa Seswavlili saimedoobis, 

garemosdacviTi RonisZiebis da gadawyvetilebis miRebis principebi, 

rac moiTxovs damatebiT kvlevas.  

 2. pirvelad SemuSavebulia atmosferoSi bunebrivi gazis 

gafrqvevis dabinZurebis amocana da mavne nivTierebaTa maqsimaluri 

koncentraciebis velis dadgenis modificirebuli meTodika. 

pirvelad SemuSavebulia principulad axali midgoma, kerZod 

Sesrulebulia mavne nivTierebaTa gafrqvevisas maqsimaluri 

koncentraciebis velis dadgena, organizebuli da araorganizebuli 

gafrqvevis SemTxvevaSi.  

 3. pirvelad warmodgenelia regulirebis, ekologiuri 

menejmentis da monitoringis, usafrTxoebisa da riskebis analizi 

bunebrivi gazis seqtorSi. kerZod, miRebulia gazmomaragebis 

obieqtis monitoringis gadawyvetilebebis danergvis da 

ganxorcielebis sqema, socialur-ekologiuri faqtorebis 

gaTvaliswinebiT 

 4. Seqmnilia gazmomaragebis obieqtebis ekologiuri risk-

faqtorebis Tvisobrivi modelis Sefaseba. Sesrulda gazmomaragebis 

obieqtebis ekologiuri risk-faqtoris Tvisobrivi modelis 

Sefasebis amocana.  

 5. Seswavlilia Semdegi amocanebis gadawyveta: sakompresoro 

sadguris safrTxis analizis Tvisobrivi meTodi; magistraluri 

gazsadenebis `mtyunebis da xdomilebebis xes~ meTodebi da 

sakompresoro sadgurisaTvis `mtyunebebis xes~ meTodi;  

 6. gansxvavebiT arsebuli meTodebisagan, Catarebulia ubeduri 

SemTxvevebis statistikuri  ganawileba mZime kudebiT, miRebulia 
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cxadi analizuri gamosaxuleba, rac iZleva praqtikul da zust 

Sedegs. 

      7. Seswavlilia gazgamanawilebis qselis teqnologiuri 

normatiuli danakargis dadgena da sxvadasxva wnevis qselebis 

jamuri danakargis gadanawilebis analizuri gamosaxulebebi.  

       8. naturulma da eqsperimentulma gamokvlevebma cxadyo 

saqarTvelos gazgamanawilebis meurneobebis saimedoobis 

maCveneblebi, kerZod mtyunebis safrTxeebis da aRdgenebis 

intensivobebis integraluri maxasiaTeblebis dadgena, romlebic 

qmnian saorintacio sainformacio bazas. 

        9. naSromSi SemuSavebulia rekomendaciebi da konkretuli 

winadadebi saqarTvelos energetikisa da wyalmomaragebis erovnul 

komisiisaTvis da sxva organizaciebisaTvis. kvlevebis Sedegebis 

praqtikaSi danergva saSualebas iZleva SemuSavebuli iqnas 

mecnierulad dasabuTebeli gegma semekisaTvis da sxva 

organizaciebisaTvis. kvlevebis Sedegebi gadaeca saqarTvelos 

energetikisa da wyalmomaragebis maregulirebel erovnul komisias 

da mis mier miRebulia dadgenileba @ #26, 2010 wlis 18 noemberi, q. 

quTaisi. bunebrivi gazis gamanawilebel qselSi normatiuli 

danakargis odenobis gaangariSebis wesis~ damtkicebis Sesaxeb 

(saqarTvelos sakanonmdeblo macne III, 24.11.2010 # 153 mux. 2182). 
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